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Development, Review and finalisation of Training 
Package on Teaching Mathematics at Secondary Level is the 

outcome of two workshops held at Regional Institute of 

Education, Bhubaneswar from 18th to 22nd November 96 and 
from 10th to 14th March 1997. The State Level Coordination 
Committee of RIE/NCERT for Orissa had recommended the 
development of such a training package since it was felt 
necessary to orient secondary school teachers in the areas 
of Mathematics 'where the teachers have difficulty to 
understand and teach. The hard spots/difficult concepts in 
Mathematics at secondary level were identified through 
taking the views of 50 teachers drawn from various schools 
located in Orissa * It was found that the teachers had 

difficulty in understanding and comprehending a large 

number of concepts related to Real Numbers, Functions and 
Graphs, Surds, Loci and Concurrency theorems, Computing, 
Set theory - Venn diagram. Computing, Measures of Central 
Tendency, Arithmatic and Geometric progression etc. In 
subsequent workshop, the draft training material was 
reviewed by experts and teachers jointly. I appreciate the 
efforts of Dr.P.S.Tripathy, the Programme Coordinator and 
the faculty members of the Mathematics Department of this 
Institute ih completing the task within the prescribed time 
limit. I hope that the package would help the teachers in 
transacting Mathematics concepts meaningfully. 

\ 
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28,01.1998 (Prof.D.K.Bhattacharjee) 
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PREFACE 


Training Package for Teaching Mathematics at 
Secondary level has been developed as a part of 
Programme Advisory Committee (PAC) approved programme- 
The purpose is to improve the quality of teaching - 
learning of Mathematics at Secondary level. This 
Training Package is intended for the use of Curriculum 
developers/ teacher educators and other Key resource 
personnel working for the improvement of teaching - 
learning mathematics at Secondary level. 

The views expressed by a large number of 
secondary school mathematics teachers in various 
inservice training programmes and the continued poor 
performance of the students in mathematics subject 
in the public examination conducted by Board of 
Secondary Education, Orissa prompted the Programme 
Coordinator to identify the difficult areas in secondary 
school mathematics for the teacher to teach and 
students to understand. 

\ 

The HARD SPOTS in the text-books of mathematics 
at secondary level have been first identified taking 
the views of 45 teachers drawn from various schools 
in the State of Orissa through teacherfe questionnaires. 
The analysis of responses to the teachers questionnaires 
revealed the followings 

i) Teachers had difficulty in understanding 
and comprehending 4 concepts - three in 
Class IX and one in Class X. 



(id) 


ii) Teachers had ’difficulty in teaching 4 3 

r 1 

concepts - 36 m Class IX and 7 in Class X. 

iii) As many as 44 concepts - ;8 from Class IX 

and 16 from Class X were the difficult ones 

¥ 

for teachers to understand and teach. 

r 

’ Cn synchronising the concept with the units in 
the text, it has been found that all the concepts 
identified as difficult ones by the practising teachers 
figure m mainly eight units of Class IX and X text¬ 
books of mathematics. The units are : 

Class - IX 

1. Real Numbers, Functions and. Graphs. 

2 . Surds 

3. Loci and Concurrency theorems 

4. Computing 

5. Set theory - Venn diagram 


C lass - X 

1. Computing 

2. Measures of Central tendency 

3* ArifeH^eu'.c and Geometric Progression- 


In a workshop held at R.X.E., Bhubaneswar from 
November 18 to 2 2, 1996, nine practicising teachers, 
six subject experts, four external resource persons 
and the faculty members from Mathematics section of 


RIB, Bhubaneswar developed a draft training material 
on the identified hard spots 'in the areas of Algebra, 
Geometry, ‘statistics, 'competing etc. 



(iii) 


In a subsequent workshop held at RIE, Bhubaneswar 
between March 10 and 14, 1997, the draft training 
material was reviewed and revised by a team of Nine 
subject experts, three external resource persons and 
the faculty members from Mathematics section of RIE, 
Bhubaneswar. 

Grateful thanks are due to Prof.D.K.Bhattacharjee. 
Principal, Prof.A.L„N.Sarma, Head, DESM, D r „J.K.Mohapatra, 
Head, Department of Extension Education, D r »K.K.Chakravarti, 
Dr.D.C.Sahoo, and to all others who made helpful 
suggestions and extended cooperation at various stages 
in the development of the training package. 

I am very grateful to a large number of teachers 
who have responded to my request in a number of ways. 

They have given me the benefit of their experience and 
expertise * My thanks are also due to the participants 
of the training material development workshop who have 
given unstintingly of their time# 

Finally my thanks are due to NCERT for assigning 

v 

me, as a Coordinator of this PAC Programme* sucta a 
fascinating and enjoyable task. 


F.S. Tripathi 
Programme Co-ordinator 
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SET 


1.1 introduction: In our daily life we come acr D ss 
the expressions like "Tea Set", "Sofa set" etc. 
But the word "Set" is now a days very widely 
used in mathematics. German mathematician Gerge 
Cantor had introduced the idea of Set in mathe¬ 
matics and since then the theory of Set has been 
playing an important role in making mathematics — 
simple, lucid and compact. Set theory has become 
the mgst important tool in teaching with mathe¬ 
matics at present. 

1.2 Set and its elements: 


Some mathematicians tried to define set as the 
collection of well defined objects. But some 
confusion arose on the word "Well defined" and 
ultimately it was decided to treat s e t as self 
explanatory and accept Set as an undefined term. 

When we say a "Tea Set" naturally we 
vidualise a collection of objects like a cup, 

a plate * a fla5k etc - The se objects constitute a 
set and a cup or a plate or a flask is called 
an element or a member of the Set. 


iiica J- 


-a ” s—Mb «—■ a ■ 


A. B, c. D. S, X,Y, z etc. and the objects or 

elements or members of a set by Lowercase letters 

a, b, c d etc. We use the symbol " fc read as 

"an element of" or "belongs to" 

; y ° anc3 the notation 

f- means "is not an element of or "doesn * t 

belong to". For example if w' i » 

— is the net of all 

L 



« J « 


1.3 How to Write a S^t: Usually one of the 

following two ways is used to describe a set: 

a) Roster form or Tabular form 

b) Set Builder form or Rule form. 

a) Roster form :- In this form all the elements 
of the set are listed being separated by 
commas and are enclosed within a pair of 
braces. For example* the set of the days of 
a week is described in roster form as: 

f 

Vt = <( Monday, Tuesday, Wednesday, Thursday, 

; f 
Friday, Saturday, Sunday 

-* 

Similarly a set of natural members less than 
6 is described as 5 = | l,2,3,4,5 r . It is to 
be borne in mind that neither the repetition 
of elements nor the order of writing the 
elements affect the nature of the Set i n an Y 
way. Thus 1 1,2,3,4,5,6, or ^1,2,3,3,4,4,5,6, 
6,6! or J 5,2,1,4,3,6[is one and the same set. 

b) Set Builder form? ■« 

This form is used when all the 
elements of a set possess a common property 
which is not possessed by any element outside 
the said set. For example, in the set 
-j a, e, i, o,u{ all the elements possess a 
common property namely each of them io a 
vowel in English alphabet and no oths r letter 
possesses this property. Denoting this set 
in Set — builder form. We can write V = 'i x ! 
is a vowel in English alphabet] » 


x 



It is to be observed that we describe the Set 
by-using a symbol x ( any other symbol like 
y, s etc. could be used.) which is followed by 
a colon ", s * . After the sign of colon we 
write the .characteristic property possessed 
by the elements of the set and then enclose 
the whole description within a pair of braces. 

The above description of the Set V is read as 
" V ,r is the Set of all x such that x is a 

vowel of English alphabet". In this description 

'0 ^ , 

the colon stands for "such that * f and the pair 
of braces stand for " the set of all". 

For example, the following description 
of the s e t A i f x s x is a natural number 
2 x < 71 is read as "the Set of all x such 
that x is a natural "number and 2 < x <. 7. 

Hence the numbers 3 , 4, 5, 6 are the elements 
of A. Thus A 3, 4, 5 , 6 L . 

Both the above ways of description 
of Sets are useful and have their advantages* 

The following points.are noteworthy. 

a) Let us consider the a ~ j 5,6,7,8,9, 10 - 
{ Roster form ) 

In set builder form A c a n be written 
a* A =^x;x 5r H and 4 ^ x < 11V 
( 'Set builder form ) . 

Set h is described in both met nods. 

b) (i) Let B - , Ram, Mahanadi, p e n, 45 « 

(Roster f 0 rm‘ ) . " 
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HeEe the roster form is preferable as it is 
difficult to ifind out a suitable common 
property of the elements of B. 

c) Let us consider the s e t of all sand particles 
on the seashore at P u ri. Here the set builder 
form is preferable and we can write S *- > x s x 
is a sand particle on the seashore at Puri(* 

1.4 Ecruallty pf S^ts s- 

Sets A and B are said to be equal (mentioned 
as A = B ) if x £ x ( B and x ( B 

x ( A or in other words two sets are said to 
be equal if they have the same elements . 

Example *1 s A = j x s x - X and B - \1, - V, 

•r\ 

are equal as x = 1 x = + 1. H e nce A = yl, -It 

Example* 2: A ±=[l,2,3,4! ; B = -{_ 3,1, 4 , 2 t , 

Here A = B as both A and B have the same elements. 

1.5 Finite and infinite Sets :— 

If tnere is an end in counting the elements 
of a set, it is said to be a finite set and if 
there is no end in counting or if it is impossible' 
to count the elements, then the set is said to 
be an infinite set. 

Example.3t A =s^l,2,3, 4,5j- 

B =| x : x is an English alphabet j 
c as i 3, 6, 9, 12, 15, 18, 21* 

Here all the sets A, B and C are finite sets as 
A, B, C have respectively 5,26’ and 7 elements. 
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Example . 4 j tJ-il / 2 / 3 v 4 / • * ■ * • * • f 

q = ) x s x = q' P # ^ ^ N-* <3 ^ 0 

X=/xsx{ R, 1 ? x <_ 2 L 

All the sets N, Q and X are infinite sets . 

Let us observe that in Set N we can count the 
elements but there is no end to it/ and the 
elements of Q and X can't be counted. 

1.6 Cardinality of a S fi t :- 

C a rdinality of a finite Set A is denoted 
by | Aj y or n (A) or 0(A) and is defined as the 
number of elements in A* 

Example. 5s A = ^ a, b, cl 
• hi =3 

Example. 6s B = {p, q, q, p, jri 

*- 4 , 

Here JbJ a 3 

1 - 7 Empty S^t s- An empty set ( or Null Set nr Void Set) 
is defined as a set having no element. It is 
denoted by '|) ( read as phi ) . 

Example. 1l 'p = v x s x ^ xV 

Sometimes ye use the Symbol i t to denote an empty&ti 
I'' — \ A week having 5 days t 
Note that i f) | * o 

1 - 8 Subset and Super set »- 

Let A and B be given Sets. If " x (• A «-> 
x f B" it i s Said that a is a subset of B or 
B is a superset of A, and is denoted by A Q B or 
B ~ A respectively, if a is not a subset of B, '[ 
equivalently B i s not a superset of A and is 'J„ 
denoted by a f: B and B a . 




.... --V 


V; 7s- 

“ ri uifSdt~£ ' 3 co0 drjL-ji "-.yjijpa {l, X 

v 1 

30~tf&&£ Mlhat^X £p Tf ^-JB. athdU&Ch A^JAh%%'A = B? 

„ ' \ ' • % I <■ . 

(£^ J ) J Ad;^dff^and^(dfllAa(J>, is,ca ^subaef - t of; j^iyepy c sqt t i -g 

„ $ r - ^ • r n " 7 a ° inbra -A Ya -v,. ridlu L l o dn^meiu 

' y. ' 1 1 ' 1 ^ , i 

ExampTe f “8 : n R Slfjf**, " B = yImAvz-w 

si. .- - urij g 6-?'ir2?°3?”%?-‘4v' S? 0 "?-? n ’ di:v ' ■• 'io 

* J 

' ~ r ' 13n:7 = , ‘3>’ r: sy 2 -jfij" 

^ ^fV/Jvd vOn»t£ioaa J ’noo odd -~od - Jnd 
Example.' 9i A =J 4> 5,. 6l 

owd .j;is c. oflt flm* ,* \i.o adnomuijJ 

B = J1, 2, 3, 4, 5l 

* ■' } £>v ado a dd^Xavjrnpo 

Here A B “ 1 . 

. ' ’ '' ! ‘ - • •- - t ~ j - 

1.9 Universal 3 e t s- If every Set in our discdssion 

is *a subset of a frihite S e t‘ ' ~’E, then E is said. 

\ 

to be the universal set. ' ' 1 

- Let A. = {' AI 1 !-peoplabof v-baiAbn^tutAid^i.^.;!:..._ h-)» l - 

--“■ --"A 2 C >*= 4 Ail people of Mumbai^ 

^ ' H “ * * 

A = >£ AjII .-people-of Bhubpn es ,wapj. , Jki , 

r ‘ E i= KAll .people -bf ,in4i a .V.o „i_. 

Naturally each of A 1 ‘- / > 'A 2 r arta^ Subset of E. 
Hence E is' said to he the univer sa 1 set l -of 
each of A£,*7»2 dr£d'A 3 .‘ One may L Choose E '(universal 
"set’) "as the people ’dff nAhiai This 1 '3 hoWsAthe 
universal set is hot’“uhi'^de 1 . 1 * of ' bi 1 1 - 

^ ' ’ -'1**" J x> ’ -3W sd ' Jru. y v_j u ,. 

1.10 Power Sfit i- Set of all subsets of A is known as 

the Power Set of A and 'is' denoted by P(A), So 

Vj P (A) =/vx s x <_1 A \ 1 , , . 

L j < ? 

Note that every element of the power set of A 

1 V 

is a subsets.,of A % , , , . ,, t 

* - *“* * , VlL-/ K i * i . c b 1 - * l / t j, *» 1 . 

>- " | A* 1 *»'’ U'^fwi»u*>5 ! ^»^,,y 4 p* r >.>»«< s ! j, ., 

* ' ? ' " ■>* J. ' 

; 1 , ExapapXj^ - j 1 Ojfe Let D4-.=^ L Q/ b # c| ,, All the 
j possible subsets pf B are *|), ? a}' / ^bj- 

■j b< # ha .,,, cl , i b y e 7 c and b itself. „ 

' ' - * r ■ ' I ■ u ' 


M I 


' I 

Vi « ^ «rv 
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Hence P (B) =/<$, ial # 3 b ,\cl , ! t a f bi t ia f c'. ( 

{b, cj , j(a, b, cij 

F ( <J) ) = j{) , |"or; \ ; 1 j as jbh/ is the subset 

of every set. 

1.11 Cardinality of P(a) s — 

A =* P (A) = [ if))^[P (A)f =1 = 2 ° 

A = / a} * P(A) ={ £ , { a(^ 4 >jp(A)j - 2 = 2 1 

A = P(A) =jf), iaj' ( {b 3 , \a,bV> *>001 

- 4 = 2 2 

A = { a /b/Cj ^ p (a) =^f),/ ; ai, 3 b^ 7 icV / ) j 

\ b ' c j , ( a ' h ' c Jlzz> ^(P (A) | 

Now it is clear 'that 
|A J = 0 |P(A) | = 2 ° 

1 * ( ’i 

I A{ = 1 | p (a) | = 2 1 

|Af = 2 j P (A} | sr 2 2 

" I A l' 3 ,jp (a) J = 2 3 

„ i , H ® nQ i e . we toriclude that l*J = a 
C where n f- n ) , 


8=2 




,D 


m 

1 ’ 13 Bivalent- .- Sets (Simile ,^.y . 

V 11 ' i J 

, * ,, Tw ° sets A and B are said to be equ iva le#; 

/ , f i 

similar) if we can associate exactly one 

element of B with every element'of a and 
conversely can associate exactly one' element* 

; ' , "| r e ^ er ^ blement ' of B , 1 Xn other words 

gets A an d B are equivalent if there is a 

one-correspondence between the 
jel.ements of 1 a &n * fa - ' 

• If A and B are two 
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Note the following pointss- 

(i) A'—' A, H e nce two equal sets A and S are 

equivalent but is the converse true ? t -• r 

if A B, then we ha^e A „= B . It is not 

necessarily so* For example A = j a/b^ / 

and B =1 l 7 2i « Here A-'-^B but A / B. 

1 * 

(ii) Two finite sets having the same cardinality 
are equivalent- 

(iii) The set of natural numbers N and the set 

S of all even + Ve integers are equivalent. 

For N — X 1/ 2 1 3/ 4, • • • . 

v J 

s =l2j 4, 6, 8 . ...i and we have the 
one - to - one association. 

1 “ 2/ 2 4, 3*^*6/ 4 8 and so on. 


1.13 Venn - Diagram s 


in order to understand and vidualise 
the idea and concepts like Subset/ Superset etc. 
we take the help of certain geometrical diagram. 
Such a diagram is known as Venn - Diagram after 


the name of John - Venn C 1839 - 1883 )• When 
we show the Set Aina diagram, we mean that the 
elements of A are in the interrior of the closed 


curve but not on its boundary. 



Case 1;- /ill the elements of A are in B. 



Hence A<^ 3 



Case ii 



No element of A is in B nor any element 
of B is in A, i.e. A (*T B and B A * 

Case iii s 

Every element of A is not in D and 
every element of B is not in A. Hence 
A <p B or B <3- A. 



.14 Spt Operation ; - 

If x and y are two real numbers, then 
x + y , x - y , xy are also real numbers. 

Here each of the operations is known as binary 
operation, 

As +, - , x are binary operations in real 
numbers, similarly union, intersectipn, 
difference are the binary operations over tho sets* 
Th^ Algebra developed on sets taking these 
operations into account is known as Bulleon 
Algebra after the na me of the fatuous methomati- 
clan George 3bol« (1815 - 1Q66) . 

Union s - 


Let A ahd B be 
-Union B is defined as 


any two sets. Then A 
the collection of all the 


eU * sn ‘* « A as well as of B. 
denoted by A ^ 3 . 


Xt i~e -symbolically 


r>; 


Hence A Ii B 



x (' A or x f bJ 



slls- 


This statement means x belongs to 'A or B or 
tbqth. and A ;U B x % can- bis l i llustrated 
tiun>ugh Venn - diagram as follows-; 



A 0 B — ■f® / * P/ q* 

z'jf . sJ, 

Example. 12: A = (a, b, c j , B = ^b, 

H r C x % i -u “i* . 

A U B = a, b, c f d, 

l - •+* 


Ip*- q# 



c.r d. 


r 


'i, 



Some Important ideas on Union s 


(ty A C B -u£> A U B = B 
(ii) A IT A = A 

(iii) A u $ = A 

(iv) AC(AUB) so also B (JA It B. 

It is clear from the definition of subset. 

(v) A tf B = B U A 

r • ,i r .' < 1 i: - - ; ■ e 1 1 

i *-Q. Union operation is commutative. 

It is clear from the definition itself. 

Ex amp 3 _q « 3 * A^= , ^l # 2{* B — * pi-. cj 

AUB = {l,2,p,qV * J3.UA 1*_2\ 

-* 1 

»* 1 i j 1 pi i *V 

AUB =s B U A * 

(vi> If A, B* ct ar* three sets 

Then ( AUb ) tj C = A U ( BUC ) 

That is Union (operation is associative . 

Example. 14: I*ejfe A = ^a,b,ct , B =ib^c,dl , 

C * {c, d, e j, 

Now |AUB) Uc = C ^a^b^A XJ ) 

V i^| d # e} 

= | a, &j d l ; U / c, d, e‘. * 


^a,b # c, d^el 
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Again A U (BUC) 

= J a, b, c - U ( ) b, c, d 'J -.c,d,e, ) 

S ^ I f 1 

= * a,b,c J U > b,C,d, e, 

= \ a,b, c, d, e [ 

Hence ( AUB) UC = A J ( B J C ) 


Intersection s 

Let A and B be any two sets. Then h 
intersection B is defined as the collection of 
all the elements which are common to both- 


It is symbolically _denoted by A ■ D, 
Hence, A‘iB =jx I x ( A and x ( B - 

A n B Ca u b e illustrated through Venn - Diagram 
as follows 



Let A = .* ( a, b, c, dj , S = -f c, a, e[ 
a'^b as ^c, dl 

I^fvthe sets A and B have no common 

element then they are said to be disjoint 
sets , 

or, A n a . = 

Example *, 16* 


A 2/ 3 j' {?; n; 15 J. 

= i 1 ' 2 ' 3 i‘ 11, 


- 4>. 


a n b 


15 
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Some important ideas on Intersection of S e ts: 

( i) a b ^ a b = a 

( i i) A *} A = A 
( ill) A A $ * p 

(iv) ( A-O B ) G A so a Iso ( A D B ) C- B 
It is evident from the definition of 
intersection. 

(v) A vA B = B h 

i.e. Intersection operation is 
commutitive. It is clear from the 
definition. 

(vi) If A, B , C are three sets 
Then (A m B)H C = A ,1 (BBC) 

i,e- Intersection operation is associative. 
Let A = Ja,b,c; , B = ib,c, d i- and 

1 • i 

G = [ c, d # e v 

(A OB) hi C = ( U/b/ciH ib,c,dt ) f\ \ c, d, e '» 

= ^,o}r|c, a, el = {c\ 

A (A (BA C) = (a # b / C' , ; n( {_ b, c, d\o i, c, &, ) 

= (a, b, c in \ C/ d> = < c\ 

Hence ( A 0 B ) . G = A O ( B O G ) 

This can be shown through the Venn 
Diagram as follows: 




(iii) Difference of Setss-- 


Let h and B be two sets. Then the 
elements which are only in £ but not in B. 
Constitute the Set h - D and is read as j s 
difference B, 


dence A - B = £ x | x(« and x hi 
Similarly D - A = [x | x f B and x (f 
Some illustrations of h -B taking different 
situations of A and B. 



In Fig. x, hOB yi <p and . £ B, h £ /, 
in Fig.ii, Af)B = ;|) and h £ 3 1 B <£ /, 

In Fig,XII, B c /, 

Ih Fig. IV. h C B 

' 1 


SgB^, Important ^deas o m aiff e r P n,-e of 

( i ^ ■ A’ <-S5i ,^J 

It- is evident from the definition . 
(ii) A — Q b — A 


Example,. I7i 

1 i ’, • - i( - 

iU'.2, 3, ;4] / B -i (3.4,5,61 


A- 


Hence, A - B £ B _ A 

1%<e - J^ he 


i operation is not 



-:15s- 


through Venn diagram as follows: 



It is 

c lear 

from the Venn diagram that 

(a) 

(A —B') ft 

(B-A) = 



(b) 

(A-B) rj 

( A A B) 

= 


(c) 

(B-A) A 

(a n b) 

s* tty. 


(d) 

a u b =i 

• <A-B) 

tj (/ n b) 

n (B-A) . 

(e) 

A - P = 

= A - ( 

A n b) 

’ 

(f) 

B - A = 

: D - ( 

ah b ) 


iii) if s, c 

are three Sets 

then 

( A 

- B ) - 

■ C A 

- ( B - 

G ) , that is 


difference operation is not associative. 
Example^ 18s 

Let n =^1,2,3^ , B = {3,4,5, 6 ^ , 

C = -| 3, 5 , 6} 

A - B * {1,2,3} - $,3,4,5,6} *\l f 2\ 
B - C = -[ 3,4,5,6} - {3,5y€} = { 4 
Xa-B) - d - {l,2} - \y,5,e\ = -jl,2\ 
A - <J3-C) =11,2,3} = }l,2,3) 

HenCS* (7i —B) - C A - ( D - C ) 


ivj Symmetric Difference s— 

If A and B are two sets, then the symmetric 
between ^ and 3 is defined as the union, of the 

t 

sets (A-B) and (B-A) - This denoted by he* B. 
i.e. A & B s= (A-B) U ( B - A } 

A B is read as ’ A delta B' 

1 I V } * 
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A ^ b is illustrated through Vena-diagram 
as follows: 



Another definition of A/X D is given as the set 
of elements of C A U D > which are not in ( Ob) 

i.e. h A B = (^A U B_) - (_.*■* 0^0 

Example. 19; 

Let A = {l,2,3,4\ , B = 13,4,5,6} 

A - B * 11,2}, B - A “ -f 5, 6 , 

A A B = (A —B) V (3 —A) = U { 5 , S} » 

{l,2,5,6} 

«g a in AUB - (1>2>3»4} tf{3,4,5,6] 1 A 2, *, 4,5,( 

AOB = } 1, 2, 3,4"} /V} 3,4,5,6} - ^3,4} 

= (AUB) - (AO B) a { 1, 2, 3, 4, 5, 6l - 13/ i\ 

m {1, 2, 5, 6} 

Thus we see 

(a—B) u (B-A) — (rtUB) «* (Bare 
equivalent. 

Borne important ideas on symroetric diffejrenee 

A A B * B jQ A • 

Proof, AAB = (A-B) U (B-A) « (D—A) \J U^A 3 ) 

~ 3 A A. 

i.e. Symmetric difference i s commuiative 
v ) Complement of a S n t= 

Let s be an universal set and J\ be one of 
its subset* Then eoraplem^t of set h Is defined i 
as the Set o£ element;, thonging to B but not to A. 



- ; 17 £ - 


It is denoted, by A'. 

Hence A' = E - A =ix I x ( E and x f A ^ 
A* is read as * a dash 1 . 

Representation of A 1 through Vena diagram 
is as follows. 



Example.20; 

E = {l.2,3,4,5,6, 7,1 , * ={l,2 /3 } 

A ' “ E “ * "{ W2.3,4,S.6,7$ - {l,2,3) 

“ )4,S,6,7{- 

Some important ideas on complerftentatxoti 
i) A and A* are always disjoint 
l.e. A O A 1 = $ 


ii) 

A U 

W 

II 

< 



iii) 

A * = 

: E - A 

a nd A = E 

- A* 

iv) 

E' = 

: 4* and 

« E 


v) 

(A 1 ) 

t 

= A 



vi) 

|B| 

= m and j A J = n 

] A'j = m - n 


One 

of the 

important 

application of 


complementation of set is De Morgans Law. 

De Morgans Law 

i) (a u B) r = A *r» D • 

i*e. complement of the union of the 
sets is equal to the intersection of 
thelJr complementation; 
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ii) (AH B) ' = u D ‘ 

i.e. Complementation of the intersection of 
sets is equal to the union of their cotnple- 

mentation• 

The law is also true for the rinito, or 
countable infinite sets. 

Cardinality or order of the union of two 
sets ** and D 


| A U B | = | A | + | B | - JaHq 



Let | a. J = x -f y 
I b | = y + z 
and J A fy D J = y 

It is clearly mentioned in the figure „ 

From the figure 

|a u d| == x + y + 2 *= (x +y) + (y + z) - y 

* \h I + j B j — j 3 1 
Ana u b| = J a j + j b i 

Cardinality of union of threesats h, B and C 
| A U B Vf Cj = j 7i l + j B j + | Cl - | h n 3 j - |BAC[ 
|c^A| -+ | 7, flD n c I 

Cartesian pr oduct of two s a ts s 

If A and 3 are two non-empty sets then 
Cartesian preset of A and B is defined as the set of 
elements of the ordered pair of th^ form ( x, y) 
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where x £• A and y f E. Symbolically it is denoted 
by A X D . 

Hence A X B = j ( x, y) j x {• A and y ^ b| 

Example. 21: 

Let h - £ 1, 2, : 

B = {5, 6} 

Then A X B = {l, 2, d\ x |s,e\ 

= {(1,5 ), (1/6), (2/5)/ (2/6)/ (3/5),(3,6)} 

B X A = {5,6} X {l, 2, x 3fV 

= {(5,1 ), (5, 2) , (5/3), (6/1), (6,2) (6,3)} 

Thus we § see 

A X B =)= B X A 
2 

A is defined as A X A 
Example. 22; 

Let A - {l, 2, 3^- 

a2 'i l - 2 ' 3 V x {*• 2< H 

= {(1/1), (1,2), (1,3), (2,1), (2,2), 

- (2,3), , (3,1),- (3,2) , (3, 3f} 

|a| = m, IBj = nr^j/iX B| = |a| X |b|= mn 



REnL NUMBER SYSTEM 
f(E x d)(s % j) 4 u,jj «(* \C j ,;u. 

2.1 Gradual development: 

! 

I 

Emergence of natural numbers s 

. * 


j„ 


X 


The first number which the man must have 

*' * - c r ’ f or.rd:L ;. w * 

thought of using is the number 1. The first 

concept of quantifying thing must" have' been 

f c . 

through 'One' and ‘/matiy f v.- y ?Subseqtiehtly, the inexact, 
ness of quainti^f ica/tjion jigy^ thp_ qpncept ' many f 

must have been improved by emergence of the 

v ' s J d - ' 11 .>; *( s'* - ',. 

counting numbers 1, 2, 3 and so on. However, the 

1 ' r \£ - i ' >■ i , ( ' ^ f j 

study of the ’number system arid their properties 

, ' • J ^ i - 

is *od prime''Hmpo^tahce for ^the human beings of 
the present days. The statement, "Mathematics is 
the queen of all subjects, but the study of the 
, -number system is the queen of Mathematics, •« made 

* *“ A Is t 

by Karl Fred ric Gouse speaks of its importance. 

The German Mathematician Leo Pol Cronechar said, 
■None can say what God had created. If any one 
says that God created man, then he also created 
numbers along with man". This shows how intimately 
the numbers are associated yith man. 

Thus;the Natural numbeps„ were first created. 
Some important axioms related to the Natural 
number set (N) are as follow. 

4 'l 

x) 1 is the smallest element of N 

( 

H) M ( N r> i + (- N 1 

where m + i s the successor of m + 

Thus the elements of N are - 

sg on. 


U It dtt* {( lt+jj ana 
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using the .symbols 2 for 1 + , 3 for (1"*") + etc. 

get, N — 1, 2, 3, 

Further because of (ii) we come to know 
that there is no last element in N. 


Addition in N 

(iii) m + = m + 1 
(iv) n + m + = ( n + m) + 

(iii) and Civ) help us in doing 
addition in N. Let us see the example for 
finding the result of addition of 3 and 4. 

3 + 4 * 3+ 3 + = ( 3 + 3) + .....(1) of (iv) ^ 

3+3 = 3+2 + =(3+2) 4 ' _( 2 ) L do J 

3 + 2 = 3 + 1 + = ( 3 4 - 1 (3) [_ do ] 

But 3 + 1 = 4. £ Known from (ii)j 
Now, (3) ^ 3 + 2 = (3 + 1) + = 4 + = 5 

(2) 3 + 3 = ( 3 + 2) + = 5 + =6 

(l)-^p 3 + 4 = (3 4 - 3) + = 6 + = 7 

This conforms with the process we follow in the 

primary classes e.g. 

3+4=3+ (3+1) 

= 3 + (2 + 1+1) = 3+ 2+ (1 + 1) 

= 3 + (1 + 1) + (1 + 1) = 3 + (1 + 1 + 1+ 1) 

= (3 + 1) + ( 1 + 1 + 1) - ' 

= 4+ (l+l+l) 

*■ s ^ I 

— (4 + 1 ) + ( 1 + 1 ) 

= 5 + ( 1 + 1 ) 

= (5 + 1 ) + 1 
= 6 + 1 = 7 






Multiplication in N 


(v) n x 1 = n (vi) nxm + -nxm + n 
Multiplication in N is worked out following (v) and 

(vi) above. We want to multiply 5 and 3. 

5 x 3 = 5 X 2 + = 5 X 2 + 5 ..,,.(1) . of (vi)] 

5x2 = 5xl + =5xl + 5... 0< (2) -do- 

5x1 = 5 £\' (v)] 

Now* (2) r^ 5x 2 = 5x1 + 5 = 5 + 5 = 10 
(1) 5x3 = 5x2 + 5 = 10+5 = 15 

This also conforms with the process of multiplica¬ 
tion followed in primary classes e.g. 

5x 3 = 5 x 2 + 5 

= 5xl+5+5 
=5+5+5= 15 

i.e« multiplication could be changed into corrtinued 
a ’’dition. 

Thus the processes of /addition and Multiplication 
made the Natural number set more useful to mankind. 

Thereafter developed the processes of subtraction 
and division as the reverse processes of addition and 
multiplication respectively. He s e of course the 
lvisfon had a restriction that a Natural number can 
only be divided by a factor of it. 

Next comes the Eucledian ologrithem which states - 

lf a. b, <=, <3 f N , b > d and 
a « b x c + d 

Then we s a y that -a' b ein g divided by < b ' gives a 
result C' and leaves a remainder d. Now every n a fcu*4 
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number can be divided, by a natural number less than 
itself and in that case a remainder may or may not be 
left. 

i - i 

2-2 Some properties of Natural numbers ; 

Different natural' numbers showed different 
behaviours with respect to division such as — 

Some number are found to be divisible 

by only 2 numbers and we’ call them as Prime 

numbers and othssr s (which are divisible by more 

than two numbers are known as Composite numbers . 

. ' ' ' - >' ° - 1 . " ~ 

The table below shows the prime numbers (rounded 

of by circles) within the first loo natural 

1 , V 

numbers . 


1 

CD 

(D 

4 

<5> 

6 

© 

8 

9 

0 

( 5 ) 

12 


14 

15 

16 

© 

18 

(T5) 

20 

21 

22 

© 

24 

25 

26 

27 

28 

© 

30 

© 

32 

33 

34 

35 

36 

© 

38 

39 

40 

'±D 

42 


44 

' 45 

46 

© 

48 

49 

50 

51 

52 

(53j 

54 

55 

56 

57 

58 

dD 

60 

© 

62 

63 

64 

65 

66 


68 

69 

70 

© 

72' 

© 

74 

75 

76 

77 

78 


80 

81 

82 


84 

8 $ 

86 

87 

88 

1 © 

90 

91 

92 

93 

94 

95 

96 

© 

98 

99 

100 


It may be observed that - 

■* - / -j. * 

the number - of prime numbers within 

«/ ^ 1 ' * 

~ - 1 ’ tb 5 0■* 15 " 

the number of prime numbers within 

1 ( 

' 51 to 100 = 10 

- ’ ? 4 

The number o'f prime numbers within 


1 to 1000 = ‘168 


08 


6~ V.V av cV £Y tiL L " V 

eiT; 82 PQ 38 5R 1*8 /TlT) SO 10 


0G (<28 ; a 
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ooi €G" 80 (re) 3 € oe J><? t e se xg 


. . - -tadd fed yr.m 81 

r nJ ,,7-p^ numb^r c q£ ( pFj.rpe- natnber^ r ^thin,. --_ ,,, 

i6,ie?iS: so ^ 

lfsrct - J ' ' 1 , r i' -'■ 

d I ^ O' -1 o ■+ X 

It ha£ been proved that prime"naftbers are 
infinitel^^A?; 3 ! 0 ^^ 8Si33al°nam^r n wft‘:iih is 

neither considered. tcO Ae^ptime^ii-or as composite. 

*' r dxdrrivj' a^'sdmnh feaii’-th d'o xedffing ortl 
'fThefe' is - " an interesting property bf the 
' 1 v - -■' 831"'** rr , hX l, *o4 i- 

prime 'numbers^ -Xt is - 

r • t - r r. ^i • r , ■■. - r 

^A. «, I r « \ L I C*. ' ( a L 

If 1 p l is 1 a prime number 

c 5 t « . *' f : ’ • , v , o- , . , *. : i 

then^ip 1 divided by 6 leaves a,remainder 1 or 5. 

n-> ro -5 \ : r* 7 5 d- ^ J V <> ' vv 1 J 

Of course the -converse is not true. • , 

'!V V'" > ''8 . V c ‘ ^ I ' ■'* ’ ml r [i ’1,‘ > 

2 .3 'I n a d afefija'c V 40 f '.N,a tufa 1 rtlifabef 5: i ’ > Jr 


r - . s - * t 

v... ''Necessity 'is the mother of invention’, 

** t 

f *-i4 a Very ''impcibbariV proverb f wnich has played a 
vital role in the pf v emej?£f^)i.ce qf numbers. 

Siibtrad'tiqri led! 1 .to 1 'situation where 

3 f* f ! 

Natural numbers were felt to be inadequate, 

For examp^-y 1 ^ 1 ' rr - 1r '- 1 1 1 ' 

E * ' 1 1 '1 >, 

4-4 = ? 

n ;i *■ f <J, * 1 ' i ',1 > 1 ‘ * Til • ' . 1 ' , <J ,1 i r> 

No answer was available, since 

, 1r x- i'i f n f v *• r 

’ + 'l = 4 did not have any solution for us 

^ 1 4 

- Hence a need for creating the number 
0 (aero) vas felt. ; Thu s o • was created., 

Further we had no answer for the problem. 

3 - 5 = ? 

? + 5 = 3 had no solution with,us. 

Thus the negative numbers - 1 , _2, -3 etd. 

emerged and the set of Integers Z came into 

' - 1 1 j . r 

existence. '* ■ 



S ven and odd numbers in Z and their properties; 


Integers divisible by 2 are even and the 

i i 1 ,, , - - - 

remaining integers are odd. Certain common properties 


r ‘■’P »-i 


are - 


i <= 


i) sum of two eyen^ integer s' is an even integer; 

*■ " 1 V" 

ii) product of two even integers is an even integer. 


iii) suijn _pf two odd integers is .an odd integer; 

C t > —1— ! -c \ r / r- \ 

£ * v ' J ,r!i v - L ) 

iv) product of two odd integers is an odd integer ; 

o i d o. g ? bfir- r - j-t ■—t ’-I n, r t o 

/ , v) 'a' is ah" even integer a 4 ’is J i ; n rr £ven integer? 
__ v il is" an’ oHd 1 .intr^g’er'an J, ’bdd 'integer; 

* - 1 1 v * 1 ~ i 

2 r _ 

vii) a is an even integer ,L & r ts^'sfn evdh integer? 

* V 

2 

viii) a is an r Qd<jinteger= ^».I;<a \ i-s an odd integer; 

' \ i 

2.4 inadequacy of Integers 

Of course Eucledian algorithm gave us a 
method fbr dividing 'a 1 by ? b* when a> b, but 
we never got answer to the question - 

how many 3 mgice 20 ? 

i.e. 20 d 3 did not give a result so that there 

*■ , ! 

comes no remainder. Thus emerged the rational 

r ; , . „ . . < 

numbers . r , ^ 


i ■* \ 

\ - 1 


Now we g ot an answer for the above 


division- It is 


' 1 .5 0' 1 

20 - 3 = =~ . 

• J 


Thus we define - 

I r \i ,t ■ .. i r --.1 

' J- is a rational number 1 where q ( Z 
and q & 0 . Such numbers gre Known as ratioral 
numbers and the rational number set is denoted*.-- Q> 
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Cert ain propirtjes of ration Ri number's: 

(i) Sum of two rational numbers is rational, 
(ii) Product of two rational numbers is 
rational- 

It can be shown that - 


x £ n x f 2 
end x £ z x £ ft 
Thus 1 e Q , 0 e Q 

ixi) Division of a rational number by a 
non-zero rational number ± s also a 
rational number. 


iv) There e*,i St .infinitely many rational 

numbars in between two distinct rational 
bombers. 



Sum of two rationals is a r-i-M t 

1 -' 1 ’ ij , ational and quotient 

of two rationals with a 1 ’ ■ 

f ' • n—zero denominator 

is Q rational. 
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■a i 

Thus in between 'a 1 and ——^- another rational 

number can also be available. So in between 'a' 
and r b' infinitely many rationale can be marie 
available by repeating this process. 

2.6 Decimal form of- rational numberss 

Following ere certain examples which 

T 

can be expressed, in a form where the denominator 
takes the form of 10 n where n (r N and such 
ratiorals are written in decimal form. 


(A) 


1 

1 0 


= 0.1 


2 

1 00 


0.02 




11 11 x 625 6-875 

16 “ 16" x 6 2 5 ” T&000 


0.6875 


, ^ Xt is obvious that rationals whose 

denominators have no other denominator other 
than. 2 or 5 , can be expressed in decimal forms 
which contains a specific number of digits after 
the decimal point- Let us take the rationals 
which are different from the ones discussed 
above and try to get the decimal forms by 
actual division. 


(B) 


-| = 0.333 . 

•§ = 0.8333 ...... 

L 1 ' 1 ' 

= 0.4666 

233 
990 


* 0.23535 
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The results obtained In decimal form 
(i) never come to an end (ii) certain digit (s) 
repeat endlessly, 

D e cimal form available from the fractions 
in S e t *A' are kn wn as terminating decimals , 
whereas the decimal forms available from the 
fractions in Set 'B l are known as non- terminating 
decimals . of course every terminating decimal 
can also be written as a contaminating decimals 
as in the examples below. 

0.1 = 0.1000 . 

0.02 = 0.02000 . 

0.6 = 0.6000 __ 

Just by taking zeroes following the 
decimal digit a terminating decimal becomes a 
non terminating one. 

Thus all the decimal numbers obtained in 
Set '& 1 and ‘Q’ both are non terminating decimals. 
In each one of those categories we find that 
some digit (s) repeat endlessly. For this 
property f such decimal numbers obtained from 
rationals are known as recurring decimals and 
those are written in a short form as shown below. 


o.iooo . 

.. 0,10 

0.333 .. 

= 0,3 

0.23535 

••••,=, = 0*235 


The part shown with a b ar above 
as the repeating block. 


is known 
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It can also be proved that every 
recurring decimal number gives a rational 
number. 

Now let us study the following decimal 

number - 

□".12 312 2 31222 3 .......... 

It is definitely a non-terminating decimal 
But does it contain a repeating block close 

study will help us answer the above question 
as ’no'. Hence it is not a rational number. 


2.7 Inadequacy of rational s: 

Integers provided solutions < for all 
equations of the form x + b = c where £>,c (- 2. 
Nationals could give us solutiona for equations 
of the form ax -t- b = c 

' 2 

What is the solution of x = C where CEQ 
Let us take certain examples. 


X = 4 


,+ 2 h (+2) 3 = (-2) 2 = 4 


2 9 

x - 


(t |) 2 = c- I ) 2 « 


9 

16 


rer =* * “ i 4 

2 

Can we get a solution for x = 2 ? in oth= r 
words can we get a rational number- which being 
squared (multiplied by itself) gives 2 ? 

Let us search for# 

(1) 2 = 1 and (2) 2 = 4 

But 1 -C x 2 4 x 2 =2 takenj 

1 < x 2 


Let us now try with numbers lying between 
X and 2. 
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(1.1) 2 = 1.12 and 1.2 < 2 

(1 . 2) 2 = 1.44 and 1-44 < 2 

(1.3) 2 = 1.69 and 1.69< 2 

(1.4) 2 = 1.96 a n d 1.96 < 2 

(1 . 5 ) 2 = 2.25 and 2.25 > 2 
1.4 < x < 1,5 


Now we try with numbers lying between 1.4 
and 1.5 

(1 .41) 2 = 1 .9881 and 1.9881 < 2 
(1.42) = 2.0164 and 2.01647* 2 

1.41 c x < 1.42 


Further continuing the search between 1.41 
and 1.42 xt observed that - 

(1. 414) = 1.999396 and 1.999396 <_ 2 

(1.415) = 2 j 002225 and. 2,002225 *V 2 

/. 1.414 < x <1.415 

In course of the search in the manner as 
indicated above men mu st have consumed a good 
deal of their tim e and energy and would still 
have arriving at the number they intended to 
get xn their rational domain. 


Then h G must have tried t Q see logically 
all any such rational is possible to give 
the solution of the equation x 2 = 2 . His 

happiness mu st have gone beyond bounds when 
he could logically prove that no rational 
solution i s available for t h e above 


equation. 
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Then a new kind of number emerged which 
were named as irrationals (which can. not be 
expressed in the form -2 where P/ <3 f 2 and 
q ^ 0 . 

V2 was taken as the solution for re- 

2 

presenting x such that x — It. Similarly 

' 2 

\f3 is the solution for x =3 and so on. 

- In the process of search as illustrated 
above or by the process of determining square root 
We may continue to determine the decimal value 
of f2, i -t wall never come to an end and whats- 
so-evu we get is just a rational a ppr ox j mat ion 
of V2. Further it can be seen that there will 
be no repeating block in the rational approxi¬ 
mation of V2 determined to any number of digits. 

2.8 Square root of n and >/n C where n t Z + 3 

Square root' of a number is a number whose 
square is equal to the given number. Thus, 

, r 

Square root of 4 = + 2 jjt ( + 2) 2 = (-2) = 4Q 

Square root of 9 = + 3 Jj- ( + 3) 2 = (-3) = 

Thus it is observed that the square root 
of a perfect square number n (n € Z* ) are two 
opposite integers (additive inverse) and both 

i 

of them are available by using one numeral i.e. 

2 in case of square ro->t of 4. 

Now let us thijtik of the equation 

2 - V- ' ‘ 

x^ = 2 again. 

is J2 the only solution ? 
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Since - 'fz is the jpposite number to ^2 , - $2* 
is also a solution* Thus 

x 2 = 2 has two solutions and that are $2 nnd - \f2". 
x 2 3 j iaS two solutions and that are ^3 and - -^3* 

In the same analogy we say - 
x 2 = 4 has'two solutions and that ate 
J 4 and - ^"T which are 2 and - 2 respectively. 

As such /IT = 2 and - s^4 = - 2 

Hence \£4 gives the positive square ro _<t 
of 4 which is 2 where as square ro^t of 4 are 2 
and -2 as well. 

2 .9 A different kind of irrational s: 

The irrationals which have already been 
talked of were the solutions of soma or other 
algebraic equation, such as - 

2 

*2 is the solution of x —2 

^ i ~ 3 

is the solution of x — 4 and so on. 

There is another category of 3 r rationale 
which do not emerge as solutions of algebraic 
equations. These are - 

log 2, log 3 - - - ~ 

rr = circumference of a circle 
its diameter 

Sin 20 etc. 

There are non algebraic irrationals. 

i. 

£>ll the- irrationals ( algebraic or nonalgebraic 
irrationals taken together) are denoted as Q* . 
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2.10 Real number* system s 

The rationals and irrationals taken 
together constitute the real number set 
(denoted as R ). Thus - 

Q U (f - R 

To bring in an association between Algebra and 
Geometry one — one correspondence has been 
established between a line L and the set of 
Real numbers R. 

Thus L R 


That is for every point on a li^ie there 
exists a real number and for every real number. 
There exists a point on a line. 


2.11 Operations in R 


Addition and multiplications are two 
operations in R. Various property of the 
operations are as follows: 


Propertje s 

1. Closure 

2. Commutative 

3. Associative 


4.Existence of 
identity 




'—iff 




a, b t R ^ 
a + b R 

a,b t-'Rd^ 

a+b = b + a 

a, b, c £ R 
■=£ a+(b+c) = 

< a+b) +c 

a k R=^ 

a4*0=0+a = a 

C- 0 is the 
additive 
identity^ 


5.Existence of 
inverse 

6 .Distributive 
(Addition & ' 

multiplication) 


a f -a f R 
such that 
‘a+(-a) = 0 

a,b # c , 

a (b+c) = ' ab <+» ap 


a, b £r =$■ a, b -£■ R 

a, b (r R 
a, b = b, a 

a, b, c R 

a (b-*c) *s ( eir b) c 

a fc- R .=*> 

a—1 = l.a = a 
Ll is the multi¬ 
plica ti vts identity^ 

a f e R ± 


~ v ^ a v 1 
such that aX — =* 1 
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3.13 Intrpductjp n : 

If a Is any positive rational number 

„ ’ th 

which c a n not be expressed as the n power 

of some rational number then the irrational 

1 th 

number a n or Va*" which as the positive o root 

of a 'u 1 is called a_surcl or a radical. 

1 2^ ■'i i — — 1 /5 

Example: 2^, 2^/ 3^/ 5^, 5 , 5 , 21 etc. 

the examples of Surds, 
fv 2 n~ where n 4r Q / •• 2^is a surd 

In y'’ 'a surd the symbol V~is called as 

the radical sign/ n is called as the order of 

\ 

the surd or simply radical and & is-called as 

* ' 

the radicand. 

So from the definition of the surd of 
the type nj"a"/ it is clearly understood that a 
is a rational number and n/z? is an irrational 
number, J7? appears to be not a surd because 
it is the Square root of an irrational number 
( vHf) , but it is considered as a 'Surd because 
it can be expressed as 4.«/2~ » is of order 

2, is of order 3. 4^” is not a surd since 

JT = 2 which is rational. 

3 + 2/2 is not a surd since 3 + V 2 is not a 

*■ 1 

rational numbe r • 

\ 

3.14 Laws of radicals 

1 .'For ah#, positive ihtpger n and a positive 
rational number a the radical ^ is the positive 
n th root of a4 ( 5° = a • 
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n/b 'are two radicals of the same 


order then 


( X?/^ V 5 " > n = ( a/a ) n ( n/F ) n 
• — ^ 43/E = 43/ab 

3. If n/a and n/b are two radicals of the same 
order then 


( J2ZK ) n _ ( n/a ) 


n/& 


( a/B" ) 


n 


a 

b 


-* - a!S - = nJ? 

n/b 

If m, . n are positive integers then for a 
positive rational number, a 

mn 


[ s/Tl/T> 

r~ 

similarly rx/l/y^ 


~ ( n/o ) n = a 


= mny' 


"iXn/F' = mn / a = n 

^ ■ V V 



5. If m,n are positive integers, then for a 
positive rational number a 




n 


m 


(a*) 


P\ m 



Ihe index 
radicand 
number m. 


of the radical and exponent of tie 
one both multiplied by the same 


Examples; ( 3/7 )3 _ 

2- ✓ 125 = ✓Is x S = S ~25 y-g , 5 ^-5 

3- 3_/|" = iff. 

3/3 

4 ‘ = 2_//^ 




3 * 15 Fix id Su re! s 

A surd which has a rational factor other 
tnan unity, the other factor being irrational 
is called a mixid surd. 


3.16 P ur e Surds 

A surd which has unity as its rational 
factor/ the other factor being irrational is 

b MW 

called a pure surd. 

d5. Si, 3_T~5 are pure surds 

2 _| 3, 5 3j 18 r 3 3f~2 ar e mixed surds 

The laws of radicals enables ns to express a pure 
surd as a mixed sure, or vice versa. 



Expresslon^of^l) | J 32 as a pure ^ 

|,.J“32 =4 ( | ) 2 = JTJ7 1 xT 2 


= J I X 32 


- J ^ 


ii) 


2 3J 4 = ( 2 3,V3 3j - = 3 J— 


3 J 4 


3 -J 2 ’ 4 “ 3 _T~S ?4 = 3J 32 

Expression Q f as mixed surd 

3j ~ 2 = ^ 23 - 3 * 2 = 3JT 3 3 J~ 


x) 


= 2 3_| 3 2 = 2 3 J— g 

u) 5 3j ~ 5 = 5 3 _fl^ =5 3J - 3 

= 5 3j“. 3 = 15 3_J 5 

■17 Comp arison ,-,-f 

re com P a red according to their rod'c d 
if tuo * „ r Micands 

first , "" ««•*•« orders then at 

0mPar9 aCC ° rCUn5 t0 «**r radlcands . 
Exa m pi es ( ijL j 3 C~n ^ 

J 2< 3 -d 3 <3J-1< 3 (J-7 

Since they h&ee of s *™ 

£ same or der ( 3 ) Qn d 

2<3< 5<i7 

(iii) of 3 f *7 >, f~r 

^ ' ■*-* 5 w ^ich one is 

greater ? , . 

tak G the L.C.m. 

3 *nd 4 which i s 12 

3 J 7 = 3 X 4 rp* _ j — - - 
_ J 12 J 24 01 

^^ £ = 4 X 3 I c 3 -■—r— 

J 5 = 125 


of 
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Since they have equal ord^r and 
125 < 2401 '4/ 5 C \J 7 m , 

3.18 Addition and subtraction of Surds s 

Surds having the same errational factor 
ar e called as similar surds, Usijjig ths distri¬ 
buting law similar surds ,can be added and 
subtracted. 

i 

Simplyfies:- -^45 - 3^J 20 4 - 4_J S 

Reducing each into the simplest form 

^45 = J 9 It 5 = 3J~~*5 

3 J~0 = 3 ITT- i = 3^-2 J -5 =. 6 J .5. 

The given numerical expression 

= 4 5 - 3 J" 2 0 + 4 J 1 5 - - 

I- 

= 3 J"15 -6.fi + 4 J"? 

= ( 3 - 6 + 4 ) yr = 

3.19 Rationalisation of Surds 

When the product of two surds in a rational 
number then each of the two surds is called 
Rationalising factor of the other. 

(i) 3 X 4~1 = 21 

so 7 is a R.F. of 3j 7 

(ii) 4 H x */7 - 28 

So 7 is a R .f 2 . of 4 >j 7 

Therefore rationalising factor is not unique. 

(iii) ( + ^3 ) ( ^5 - V 3 ) = 5 3 = 2 

1/5 +</3 is R . F . of ^5 -^3‘ and vice versa 
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(iv) < -Ji + vr- ' /T) 

—\ (v#f +-/s ) 2 - ( - v/S) 2 = (^7 + Js ) 

_ 7 + 5 + 2 4~~3 5 - 3 = 9 + 24 35 

( 9 + 2 J35 ) ( 9 - 2 J3? ) - 9 2 - (2 J35 > 2 

* !$• ~ 140 = - 59 which^irati'-nal . 

^ (JFj + >jT ) ( sf7 + J5 + >*3 ) 

(9-2 4^3 5 ) = “ 59 

^ (47 + 75*+/3 ) ( 9 - 2 J~35 ) is R-F. of 

i7 + 45 - ^ 

3.20 Rationalisation of m onomial Surds; 

(1) 4" 32 = J7~ =sl 2 4 x2=2 2 /2=4 4~1 

(2) 3j~72 = 3_J 2 3 x 3 2 = 2 ^ 2 2 . =* 2 3] 9 

Prom the smallest rationalising factor 
so that >432 is rational/ since ^32 = 4_J 2 
Since 4 2*^/2 = 4x2 = 8 

So i/~2 is the smallest rationalising factor 
of 4^ 2 i.e, / 32 

Similarly 4/81 - 3 3/216 + 15 5/32 + >/225 
Reducing to each of the terms into 
simplest forms 

4_/ 81 = 4 y 3 4 = 3 

8 3/'~216 = g 3 /? = 0 x 6 = 48 

15 5/32 = 15 5 /2 5 = 15 x 2 = 30 

/^25 =73 2 x 5 2 = 3 x 5 = 15 
The given numerical expressions • 

81 - 3 3 / 216 + 15- 5__/~32 + ^2 25 

- 4 ' 

> = 3 - 48 + 30 + 15 =* 0 ' V1 ‘ 
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Simplify s/75 + 

J 3 

j“ 4 /' 2 „ _ 4 _ 4T 

J 75 + = •/ 5 x 3 + -— X - 

J3 ^3 J 3 

:; 4^3 , 4 s /tr 19 i 

= 5 / 3 + —^ = ( 5 + j ) y 3 = —^ / 3 


3.21 Multipljcatjon and division of two Sards s 
The surds of the same order will be 
multiplied according to the law given below. 

n xn/b = nyab 

If the surds are not in the same order then we 
have to reduce them into the same order first, 
then apply the law given above. 


Simplify and express in its simplest form* 


(1) y 28 X W21 = \/ 23 x 21 = / 2 2 x 7 x 7x 3 = 


2x7/3 = 14/3 


(ii) 3 _/ 2 X >/ 5 = 3x2 / 2 X 3 x 




= 6/I x 612 5 = 6_/ 4x125 = 6_/ 500 
(iii) Divide 4/26 by 3/7 

4 /~28 = 4y/ 2 2 X 7 = 4X2 /~ = 8 


3 y~i 


3/7 


3/7 


(iv) 4/12 - 4V 3 = 4_/= 4_/ 4 


(v) / 24 - 3/ 200 = 6_/ 24' 
'l 38 2 4 



= 6 


40000 


216 

625 


3 / 72 = 2 3_ / 3 2 = 2.3 2 ^ 3 

2.3 2/ ^ 3 , 3 1//3 = ‘2.3 =* 6 


200 


3 1 / 3 = 3/3 the smallest or simplest 
rationalising factor of 3__/^72 


(vi) 
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Find t he ratio nalising factor (R.F.) 

of 4 / a 2 b 3 c 4 where =, k 

r e a, b, c ar e rational 


numbers. 

4 -/^ 3 c 4 _ a 2 / 4 , b 3/4 

' ^ / c = a 

m 

Since (a 1 / 2 . b 3/4_ c , ( a l/ 2 1/4 

) — a be 


1/2 b 3/4 


- c 


,1/2 . 1/4 ,- 

13 3 R- 1 '- Of 4_/a 2 b 3 c 4 

b Is o R.f. of 4 _/ a 2 b 3 c 4 

Surds of second or Jer 

ar © called as 

quadratic surds. 

The s ifnplest R.f rvF K 

• of bmomrai quadratic 
surds is it-e, ^ . 

lts c °njugate surd. 

Since ( i/*TT" . ,. 

' ^ + {/ y ) ( /£ _ , 

Which is ration-,, ■ ^ ' ~ X " y 

ne 13 the R.F. 

r the other. 

( V 5 + J3 j ( j-g - 

J 3; = 5 - 3 . 2 

^ 3 + V 5) ( 3 /*r \ 

^ 4 - J 5 ) = 9.5 = 4 

3 +■/ 5 is the conjugate of 3 .-t 

1S , the ^» Jate of 3 + -</5a n d3_^ 5 

</ 5 ■+■ 3i s +- u, 

Jls the cohjun,, _ 

/— _ un Jugate of ^ 5 . 

*/ 5 - v/ 3 ± _ . , '/ 3 and 

Aprons 3 ^_ nS COnJUSSee '/~S +v ^~ 

Vr-V 3 - Wlth a ^tional denominator 


3_l/~7 

/6 _ ^3 





S 2( ^ 6 + yz ) = 


1 ' >4. 

s impi ify >< JL_±_jS5 __ — 

vW - ✓r + /FTTr" 


12 y/~6 
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✓3 + ,/£ = (y/5 + /3) (t/5 + y/T)_ 5 + 3 + 2j 1-5 

V'5 - s/7 (/5-/3) (/5 + ,/? ) 5 " 3 

8 + 2 fTs _ 

"---* 4 + J 15 

/5 - /3 = (/5 -1 /3) (/5 - /T ) _ 3 + 3-2 -jT? 

VT + s/I (v' 5 +1/3) (y'svl ) 5-3 

b - 2 4 T 5 , m 

= -- = 4 + ] 15 

t/5 - V3 _ (y/5 - v/3) _ 5 + 3-2 jT? 

v'5 + /3 (*/5 + i/3) (|/5 -/3 ) 5 " 3 

= i - I LH - , 4 - 4 - 1 ? 

+ '/i-—&- , ( 4 + 4?5) + (4 - 4 T 5 ) = 0 

s/5 - v/3 v/5 + \/3 t 


M.3. •- is possible if a<0 provided ^ is expressed 

in the lowest form and n- is odd. , 

Exp. (-8 ) 1/3 = - 2 
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FUNCTION 


4.1 Introduction s 

Before going into the topic let us 
discuss about relations. Let a> and B be two 
non-empty sets then 

A * B = [(x,y)/:X {la, y is ttete 

cartesian product of A and 3. 

Let A = {l, 2] , B = {l, 4, 

^ A 3t B = |(1, 1) , (1, 4), (1/9) , (2,1) , (2/4)/ 

( 2/ 9 ) 1 

It can be seen that n.(AxB) = n (a) X n (B) . 

^ny subset of A x 3 is a relation from A into D'. 
In this exampio there are 2 6 sub-sets of a x D. 
So W® cun find 2 re 1 at i oh ■=; fr^m U. ,n. 

The relations are {'(1,1)}- , {(1,1), (1,9)^, 

|(2,1), {2, 4), (2, 9)^. et<£. 

The 1st component of an ordered pair contained 

in a relation is known as the pre-image and 

the 2nd component is known as the image. Thus 

in ( a, b ) ‘a 1 is the pre-imgge and • b' is the 

image . 

We come across four types of relations 
tney are (i) one - one (ii) Many one (iii) Many 
many and (iv) One - many relations. 

(i) One - One relation. 

When ~<ne element of A i s related to 
one and only one element of B then the 
relation is said to b e one 


one. 



*-1 45;- 


Examp2.es -A = £ 1,2,3^- , 3 = £ 1, 4, 9, 16*J. 

R % = ij <1,1*} , Jl 2 = JT Cl. 4 )}, 

R 3 = ~£(1,16 )£ 

I 

R 5 “ / R 6 = .[(1,16), 

(2, 9>„ <3, 4) £ etc. 

We also Say — 13 a one - one relation, for eact-h. 
pire image of the ordered pair, contained in 
the relation, tiiera exists an unique image. 

ii) Many-One relations - ‘ 

f 

When one element of A is related to 
more than one element of 3 then the relation 
is said to he many one relation. 

Example s — 

• s 

r 7 *-£*1,1 ), (2,1)} , R s = £(2,4), 

(3,4), < 3, 16 ^ 

vie a LE o ilay — In a many-one relation, 
moire ti^n one pref image exists for the 
same ipia^e of the ordered pairs 
contained in the relation. 

iii) Many-many relations- When more than one 

element of A are related to more than one 
element of then the relation is many — 

many relati^. 

Examples- (1,4), (2,9), (2,16), 

( 3, 9 )}. 

We also say — In a many — many relation 
more t-ft^n one pre-images have the same 

f ' * j 

image $.fi certayi- Ordered pairs and the 
same prf-image ha si more than one images 
in certain ordered pairs contained in the 

relati$%* 
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, f , t , i' ’/ 

,/hen one eslem^nt of K Is related' to 
’! 

more than one element of B then the relation 
is called as one — many relation* 

Sxamples- 

r (o = 1,1), (1,4), (2,16), (2,19)} etc. 

also say - in a one - many relation, 
one preimage corresponds to- more than 
one images in certain ordered pairs 
contained in the relation* 

Domain of the relatioh R is denoted 
as D (a) , 

^ D(R). => f A / ( x,y ) fr R } 

* ‘ 2 

Similarly range of the relation R is 
denoted as 

R(R) “ t B | ' (x,y) 

Example s- 

i 

R i “ ' D( . R i) = {A/ R(R) = } iV* 

D(R 0 ) * ^2,3} , R (R a ) = ^4, 16} . 

One of these four- types of relations only 

two of these may be functions • They are ofie - one 

* 

and many - one provided the domain of the 

relation is the same as the set h . So f is a 

« ’ * 

function from A Into 3 if 

(i) f C 7i X j? is ( f is a relation ) 

(ii) D (f) *= h .4 

(iii) If (x,y x (- f and <x,y 2 ) (- f =7> y-^ - Y 2 

( uniqueness o£ the image ) 


iv) One - Many relation 
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For the function the relation must not be many- 

rL man y and ° ne - So £ i s a function from 

A into D if f. ^-a x B and for every x £ a 

a ^ j- • 

w&r :: i y t D Sucb that 

■or ; J = represented as 

, 13SI103 sremj;, sy j j_ , ; , vorie 


f s B J - ' 

f-/ -fvHri Sre-,. y _ 

\ 

Such that f(x) = y 

', - - . ' '~T“ 

x „ is - Called' as' the pre image of y. 
y is calledxis ‘the inrage of x 


erjInn 


m'UTorjj; 


x ... ls called, ^sj the \m a in of f 

' ' ~' Z { ’ . 

3 is cthe~ce doma-i n~ of— 


W ■ f* | 

|"f(x) /x f A is galled as the range of f. 

Examples- A = (l, 2, 3kif} , 23 =(.1,4, 9,16, 25, 36^ 
f : A —--> B such that f(x) = x 2 


f : A 


fCD =1^=1 


f (2) =2=4 


f(3) «± 3 - = 9 


D(f) =( 1/2,3, 4, 5^ = A 
R(f) *^1,4,9,16,25^ 


f(4) =' 4 2 = 16 1 Codomain of f j — B = 


f<5) = 5 = 25 


The graph ofjPa real iunctions 


£i,4,9,’!l£ ! ,‘&5, 36 J. 


i T J 

Let SC^ wh,ere R is the set of real number . 


and f : S 


R is called a real function. 


In the "real- function-jwe -denot-e-bhe im&ge of x ^ nc j Qr 
f as y which is v[ritten as y = f(x) 

3‘ 

x is called as the .independent variable and y 

t 'j J i 

is called as the dependent variable* 
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We can write some of the values of the 
dependent and independent variable and plot the 
graph of the function. 

Examples y = Sin x 



y 


[otes- Sin x i s a function since for all ordered 
pairs ( x, sin x ) , x fc JR and Sin x is 
unique for--every x. 

The graph of a relation as indicated below 
shows that the image corresponding to x = x* is not 

unique . A g a result the relation y is not a 
function. 


i 

t 





-s 47 s - 


For the function the relation must not be many- 
many and one - many. So f is a function from 
A into D if f <£a x B and for every x ^ A 
there exists a unique element y Jr B such that 
( X /Y ) (r f . Thu'j symbolically represented as 
f £ A -—^ 3 

Such that f(x) = y 


x is called as the pre image of y. 

y. is called.as the image of x 

A is called as the domain of f 

3 is called as the codomam of f 

I" f (x) / x f A £ is called as the range of f. 

Example:- A = £1,2,3/4,51- , 3 9,16, 25, 36V 

2 


f s A 


> D such that f(x) = x' 


f(l) = 1 * = 1 


f (2) =2=4 


f (3) = 3 - 9 


f(4) = 4 = 16 


f (5) = o = 25 


D(f) -{ 1,2,3,4,5^ = A 
R(f) = £ 1/4,9,16,25^ 
Codomain of f = 3 = 

^1,4,9,16,25, 36 j. 


1-1 The graph of a real function; 

Let SCR where R is the set of real number . 

and f : S -^ R is called a real function. 

In the real function we denote the image of x ^^qj- 
f as y which -is written as y = f(x) 
x us called as- the independent > variable and y ir 

. — ' , / , , , l ' t * r * 

is called as the dependent variable,. 
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- li'O-T 3g .fs- i- " .. , 

• nn - J ^ i . i a , rr - > 4*- 

/ve can write sortie of the 'values of the 

jbnT/ x h, ep C'r j <, ;n *i<-X >,■ ■ „ . , 

dependent and independent'variable and plot the 

graph of the function. 1 

-•e\ J r’'; j -1 -tilt 'V duo, rj *.vr,. 

Example^ r ,, .y s= Sin- x 

>*Ohu,dh - ‘d'hhi . 



T 


Notes- Sin ^ q s aifunr ,H 

xs a runctxon si nCe 


,pairs < *» sin x ),- x t R 
uniqu e for every x. 


for all ordered 
and Sin x is 


- - 


Sh ° WS tW the ^ c orrespon 
“ iqUe • As * ^sul t the relafc 

function. 


indicated below 
t° x = x^ is not 
Y is not a 





u 


Let us study the following $jjraphs represented 


by various Relations. ^ ( r -1 (rj;, 



(i) y = ax + b 


(ii) y = c 


x = I< 




(iv) y 2 = x (v) y■ = x 2 ' ‘ (v) x 2 +y 2 

\ ■ i \ 

Of the 6 graphs sfcowb above, the relation 
representing the gjaph at (i) / (ii)/ ar © 

functions where as the relations representing the 
graphs at (iii) , £iv) and (vi) are not functions. 
Since image 3 are flot unique. 

5.! Indices and logarithm 


I ntroductior^ s 

P r odttc|fc of repeated factors like 
• 3 x3x3x$x3» is aI so written in the 

form 3^ . 

In 3^> 3 is known as the base and 5 

" I 

1 

is known as the indeX or exponent . Plural 


of tflp term index is indices . Thus the 
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' * ' 

discussion relating to index goes 
under the title , 'Indices 1 . 

We start discussing about logarithm with 
the following definition. For any r@al number 
'a' and a positive integer r n‘, we define a n 
as - 

a=; a x a x a x ...... up to n factors. 

The following rules can be proved. 


(i) a x a n — a r 


£ where a f R, m, n f n] 


(ii) (a m ) n = a 1 


—do- 


(lii) a ~ a n = a 


We also define s— 


m-n A 


^ where a ( R 
and m > n 


a ^ 0 m, n (* kQ 


a * 1 where a R and a ^ 0 
-n 1 


n 


where a (- R, a / 0, n ( N 


a 


1 

n 

m 

Ti 


_ 

- n_/ a where a £ R, a > 0 , n (r N 


- ( n_/ a ) or n„_/ a 111 where a ( R, 

a > 0 m, n Z, n ^ 0 , 

Taking a,, b as positive and x,y t R we 
accept tne following axioms. 

(i) a x x a-^ =r a x X 
(ii) (a x ) y =' a x y 

(ili) a r a y = a x y where a ^ 0 
Uv) (ab) x =.- a x *a y 




From the above discussions and definitions 
it is clear that the meaning of a 1 ^ has different 
meanings in different situations. There are certain 
limitations for 'a' and *x» which are indicated 
in the definitions. 


Some 


examples ; 
i) 5° =1 


ii) 8" 2 


1 1 
P- 64 


1 


iii) 

SB 

i ' 

x 2 , x > 0 

iv) 

X - 2 

= ^ 5 — where x ^ 0 

x i 

v) 

-J3 

= 3 2 


Logarithm 

- 2 Definition s 

If for a positive real number a(a ^ 1 ) 

_ m i 

a = d 

We say that - 

m is the logarithm of b to the base a. 

We write this as log b >■ m. 

O 

That is a m - b logs = m 

i 

Thus logarithmic statements and exponential 
statement are interchangeable- Examples follows. 

(i) 3 4 = 81^.Log 3 B1 * 4 

(ii) 2 5 = 32^ log 2 32 -5 

(iii) iog 1Q 100 = 2 4 $- 10 2 = 100 

(iv) log 3 * = y <£$3 y 


= X 



Laws of logarithm 


If x, y and a ere positive real numbers 
and a ^ 1 t then 

(t) log a Cx y ) = l°g a ^ + log a y 
Ui) log a < ^ ) = log a x - log a y 
(iii) log a x y = y log a x 

5.3 Usefulness of logarithm: 

The laws of logarithm show that logarithm 
changes - 

(i) The operation of multiplication to addition 
such as Xq' g, x r Xo« 7 

(ii) The operation of division to subtraction 
such as log a - = log Q x - log Q y 

(rii) Exponential operation to product such as 

log x y ss y log x 

Thus logarithm makes the numerical compu¬ 
tation easier. 

5.4 Common, logarithms 

Logarithm with base 10 is known as 
C ommon logarithm . The following are the examples. 

10° * 1 log^ 1 = 0 

1 10 
10 = 10 <^> log 1Q = 1 

2 10 0 
10 =100 lo 9 10 = 2 

1n 5 , 100000 
10 - 100000 i°^i 0 = ^ 

N.B. logarithms reduces very large numbers into 
quite small ones. 



5o tPSXJfibm bno iiatDiii-rb orii m -j Cj :i b-i^brmda 

* \ 

3\^f5V/I b =t j £>cr r :tnf aj sr'T vsS^jSsTHTi-to-J'^b sd hpd tj p<jI 

*~iadmj j n I c-ir, ioab tvWieoq c 


Again - 


naajj-rism bo no x i^c liriTeds (I V « 2 

0.1 


— 1 1 U _ _L 

a- 1 - ssbivoiq s40oi Ttff ^©gdgd a - - 1 

OX > n > X_ ea^iw § go^C lo n^nlsv ^ j5mj;xoiqq£ srfj 

10 = Too = °- 01 v-?> log 0.01 = —2 

a Jr© buia loorio? Yir£nooa3 arid rlolbw eldad srff 

-4 ' 1 ' ‘- ,i s r -- i .< ■- 

•o’ He ig 1 \ y> - c s Ijlgpg'Q p^nTigu 1° 1 s^zlgg. J o ©'10 01 =- -4 

■ ‘ > ' 1 k- r ' J c 

Silo Xfy^^ xl-FTr-Sve T^Vcf# ePeferfbih dt ^^ftfftff^anges 
9 ^a eisrX - integers 

.oaXe fsd-t Gb^> >c^p 4 V^t Tvfe ' s j§f£ST r c^dE^r^ 


0*0 Characteristic and Maptxs s a jn Common logarithm 

1 5 # f t > , , ( r * ?/ 

We have seen that 

’ i. *. ■i- ’ ’ 1 . ; *i ■ 11 i 1 '. ' * i., i j 

log 1 = 0 and. ^og 10 = 1 

! * - ' - * . 1 - ‘ • r r i-i - 1 ' »> i ■ -i x g 

What about log n wh G nfc<' n < 10 ? 

.o , • •. > • .< • r * < Kg 

Obviously 

log 1 K-XLo^-T.^iK-,-lug. -l-tU-... u-j.‘ cl.^: h,t ' * - 
, •.!< log «4r^,K'' \... r -J .. 

> i t\ log, n = , O^tfcr'Sw where,■ r , <■; m <!-_ 1:- 

,, is, t ni : is ,a,,+-ye frsttioh, j -n' 

5 ' r,- , ^imilariy - , j- .j "i -i , ,j r - j. . • r : -, > 

, %<: t, - r t pr.vHQti iiQ. <ct? <C'.xo© f,„ jVl .‘ <- ,, r r 

. -' n/‘,;iog. r n : -<-lpg :.iOo * -r < 

1 . ‘ G 1 C > ’ r h. i?j p ,„ifV ~\ ~> '1 S'. 11. J 

^ log n = JL + m where 0 -C p* < 1 
wh en 0.1 <n<^l 
log 0.1 <1 log n < log 1 

^ 1 log n 0 

* J 

log n = — 1 .+ n* , whejre . Q<m,c 1 ■■ 

Thus log n = <5 + m v , . , 

^ ''i i .< _ - ic> _ * 

where <0 f Z a$d. 3 <. m *r. 1 

C is known as the c haracteristic and m is known 

Ip. , , 

as the mantissa. 
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5 .6 


sta ndard form of .writing 
*- % 


rat ional numbers ; 

. .. • .- W ■ - IWWWfc ■ .. • i i i . 


For convenience we follow a certain 
method of writing rational numbers which is 
illustrated below. 


4357.982 = 4.357982 x 10 3 

0.0000327 *» 3.27 X 10~ S 


Each of ths two numbers given above has been 
written in standard form* -In general we can say 
that - 

n = a x 10 G 

where n?Q, a Q , 1 < a < 10 and. C f- z, 

Taking logarithm of both the sides we got — 


log 

n = 

log ( 

i 

a x 

10 ) e 

=4 log 

n = 

log 

a + 

log 10° 

^ log 

n = 

log 

a + 

e x log lo 

0 

log 

n = 

log 

a 4* 

e 

^ log 

n as 

e + 

log 

a 


Thus expressing the given number *n* in 
standard form the characteristic and mantissa of 
log n can be determined . The mantissa is always 
a positive decimal number. 

^ Determinati on of mantissa 

*■ 

A table, knqwn as log. table provides us 
the approximate values of log a where 1 < a < 10 . 
The table which the secondary school students 
follow is a four figure table i. e . for all ‘a* 
lying between 1 and- 10 and having 4 digits, the 

of log ,a can be obtained from it* There are 
tables for more,:numl^^pf figur es <digits) also* $ 




Alternative rules for- determining characteristic 

l;he following examples will show an 

/ 

alternative rule for determining the characteristic. 

* ' 

log 23*79 = log (2.379 x 1O 1 ) 

i > 

- = 1 + log t 2.371 
log 350.8 = log (3.508 x 10 2 ) 

= 2 + log 3.508 

Thus we j see that/ when n ‘"T - 1 the characteristic 
of log n = (the number of digits ‘ in. the whole 
number part of n ) - 1. let us study the 

examples below. 

i 

i ■ 

i * 

log 0.0531 = log (5.31 x IQ"* 2 ) 

= - 2 H- log 5.31 
log 0.00032 =± log ( 3.2 X 10^ 4 ) 

.- 4 -t log 3.2 

Thus we see that — 

When 0 < n<,l , the characteristic part of 
log n = ( number of. zeroes following the decimal 

point + 1 ) with a - Ve* sign. 

5.8 Some othe r important concepts 

log 735.2 = log'(7.352 x 10 2 ) 

= 2 + log 7.352 
log 73.52 = log (7.352 x 10 1 ) 

- 1 + log 7.352 
log 0*7352 = log (7.352 x 10 ) 


= — 1 + log 7.352 



: 56s- 


Thus it earn be seen that - 

log 735.2, log 73.52, log 7,352 log 0.7352 
have the same mantissa. Therefore we <;ome to 
know — 

If digits and their sequence e£ n remain 
the same* mantissa remains the same* 

Furths r we come to know - 

If the position of the decimal pMOims in 
n is altered, the characteristic is altered. 

Otherwise speaking. 

The characteristic of log n depeftels on 
the digit contained in ' n* and their sequ^fcice, 
whereas mantissa of log n depends on tha position 
of the decimal point in ' n r . 

* 9 yse of loga rithm in numerical computation : 

w e have come across several examples of 
reverse processes earlier. 

Examples are — 

Addition and subtraction 
Multiplication and division 
Power and root 

such reverse processes when applied on a certain 
number, w e get back the same number# For example * 

5 + 2 - 2 » a ^addition of 2 and 

subtraction of 

7x3 . 3 7 7 O^l^iplying by 3 and 

dividing by 3 j| 

j 2 ‘ ' 7 

15 Lsquared and then, square root Is > 
taken.! K/ 



Similarly ther&-is a reverse process of 
of logarithm which is known as antilogarithm . 

Definition ; 

If A £ r R / A'7‘0 and A ^ 1, then log A = D 


hnti log 3 = A 

antilog (log A) = A ..(l) 

-=j>log ( antilog B ) = B ....... (2) 


IfA = a x 10 c where 1< a < 10 and C f Z 
then log A = C + log a 

where C i§ the characteristic and log a is 
the mantissa. 

But a = anti log ( log a) £'/ of (l)^j 

= antilog (mantissa of log A) 

• • A = a x 10 C 

o 

=10 x antilog (mantissa of log A) 

5.10 Use of logarithm and antilogarithm in 

numerical computations _ 

Rule (1) above shows that antilog 
( log A) * A 

Thus by taking logarithm of A and 
finding the antilogarithm of the result obtained 
for log A, we get an approximate rational value 
for ,A. 

5.11 Some examples of application of logarithm 
and anti logarithm. 

(1) Determine the number of digits in the 

1Q 

integral part of ( 3.. 057 5 

18 

Solution ; log ( 3.057 ) = 18 x log 3.057 


a 18 x ( 0*4853) = 8.7354 
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The number digits in the integral part of the 
given number 3,057 =* 9 

‘ The characteristic of log l, is one lose than 
the number of digits in the integral part of A, 

(2) If log 23 ~ 1,3617 and log 5 * 0 ,6990 

find x if (i) log x = 1,3980 (ii) log x » 2,06 
(iii) log x * 0,6627. ( No table to foe used } 


Solution; 


(i) log x = 1.3980 

= 2 x 0.6990 
= 2x log 5 
= log 5^ aa log 25 
■=$ x = 25 


(ii) log x = 2.0607 

— 1,3617 + 0,6990 
. , = log 23+ log 5 

= log ( 23 x 5 ) « log 115 
x = H5 


Ciii) log x = 0.6627 

“ 1.3617 - 0.6990 
= log 23 - log 5 
- log — 4.5 

^ x = 4.6 

(3 L. (1) 2 * = ? 64 _ (ii) 2 X = 35 

Solutions (i) 2 X s 64 = 2 6 

1 X * 6 

(ii) 2 X * 33 

i 
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It can be seen that 35 cajp not be expressed, as 
en integral power of 2 ag was possible for 64 » 
Hence the above process will not help us. since 
logarithm helps m removing the power ( using 
the rule log = y x log x ) we make use of 
logarithm. 


2 


x 


35 


log 2 = log 

x log 2 * log 
^ x 3t 0.3 010 = 

^ * 0.3010 


35 

35 

1.5441 


Either by actsual division or furth er 

ueing logarithm and antilogarithm th® approxi¬ 
mate result for x Can be determined. 

Problems of the following type Can also be 
easily solved by usi&g logarithm and arvt£logarithm 
in the above line. 


Proble ms In how many years the principal of 
Rs.5000 — 00 will fetch an amount of Rs. 20, 000—00 
at 12% compound interest. 

S olution s According tso the quest! on above 
we get - 

5000 ( 1 + >* fc 20 f 000 

5000 tt (l,12) n = 2^,000 
1.13 fl = 4 

Now the ecjuatiofi vfith n a9 the index 
ban be solved in the same line as Q 3 (ii) wat 


Solved. 



Change of base in logar ithm» 

V/ e can also change the base of the 
logarithm of a number in the following manner* 

Supposing the base of a log* term is 'a' 
and we want to change it to r b r , here a and b are 
positive rational numbers none being equal to 1„ 

Let the given term be log^ m 

m 

As sumed that 1 °9 a ~ x ****<*** (1) 

^ a “ m **#■■* « »***#*«!**** (^) 

Further assumed that b^ ~ m * * . • (3) 
m 

-*-°9b ~ y (4) 

(2) and (3) a x » 

•i 1 

•==£>■ ( a x ) y = ( ) y 


x 

ay » b 

b 

^ y " lo 9a 

b 

x » y log a 

m b 

how (1) log^ = x = y log 

m m b 

^ log a = log b x log Q of (4) 

m 

Thu s lo 9 a h a s been expressed in terms of 


m 

* Hence the role used for the purpose is 
m m b 


log a = log^ x log a 

Tahing m = a in the rule above we get — 

a a h 

lcg a = log b x l 0 g a 

ci 


i 


^og b x log 


b 



As we have seen in the proceeding 
discussions, logarithm and antilogarithm is a 
useful tool in our hands of simplifying 
numerical calculations involving multiplication, 
division, roots and powers. It can also help us 
in solving exponential equations and so on. 

The contribution of Barron J 0 hn Napier 
and Henery Briggs are unforgetable forth® 
students of mathematics. 





POLYNOMIALS 


S. 1 introductions 

1. Let us consider the following examples?- 

2x, 3x 2 , 16, 0 

These are called monomials in x as 
they each occur in single term.More means 
one. 

2. Consider another example. 

3 2 

x J 4 2x^ + 1 

• 

This is the summathon of 3 monomials. 

So this is called polynomial. 

3. Again all monomials are also polynomials, 
Thas 3x is monomial, it can also be 
written as ox 2 + 3x 

Now this is a polynomial. 

4. Polynomials having all Coefficients zero 

is called zero polynomials. 

3 

Examples ox - ox + ox° is zero polynomial* 

5. Any real number ( say 16 ) i s called 
zero degree polynomial as it can be 
written as 16 x°, So 0 can be termed as 
monomial or Zero polynomial or Zero degree 
polynomial 

6 . Definitions P(x) of the form a + a-x 

2 o J- 

+ a 2 x .. • -. • + a n x n where 

a o' a l' a 2 # . -'■«.* a n are rational 

numbers and n is nonnegative integer 

is called polynomial in x of r» th degree 

( in rational number set ) . If a , a., 

o 1 

2 * • ° * a n f R then P(x) 1$ a polynomial 
in Real number set. 
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7. Let us consider the expression 

-3 -2 3/2 1/2 

x 4- 2x +i and x + 2x +1 

These two as per definition are not 
polynomials. These are Algebraic 
expres sions. 

Q. Monomials of equal degree of same letter, 
like and similar monomials. Polynomials 
of equal degr.-e of same letter are like 
and similar polynomials. 

(i) 2x and 3x (ii) 3x 2 and 4x 2 are 

examples of like monomials . Qut i + 2x + 
2 2 

3x and 2 + 3^ + 4x are lxke polynomials. 

6 . 1 2 Remainder Theorem s 

3 2 

Suppose P(x) * x + 2x + x - 5 
q (x) » x - 3 

Xf we want to find out the remainder by 
dividing P(x) by q(x) we can see the result in two 
way*. Firstly,, by actual division we can determine 
the remainder. Secondly the remainder can be 
determined by the application of remainder theorem. 
In the second method we need not divide P(x) by 
q(x) . Simply applying formula we can get the 
result. The Remainder theorem states that if P(x) 
is a polynomial having its degree ^ 1, and 
P (x) is divided by x-a, thus the remainder is 
P ( a ) . 

Proof s When P(x) is divided by q(x) “ x - a 
suppose we get quotiest K(x) and 
remainder r(x }, then 

P<x7 «= K (x) (x-a). * r CxJ 



Here the degree of the divisof (x-a) is l„ 
So the degree of the remainder r(x) is 1 
or it may be 3ero. So remainder is a 
constant number. According to the rule of 
division. 

P(x) = (x-a) X q (x) + r (x) 

Taking x - a in the above equation we get 

P(a) = (a - a) K(a) + r (a) 

P (a) = o + r ( a ) * r (a) 

p (x) *= (x-a) K (x) + P (a) 

Hence P(a) is the remainder. 

Example follows ; 

ExampIs Let Us find out the remainder of 

1 2 

P(x) a X + 2x + x - $ 
divided by q(x) == x ~ 3. 

x-3 | x* + 2x 2 + x - 5 | x 2 + 5x + 16 

x 3 - 3x 2 

““ + 

c 2 

5x + x 

5x 2 - 15x 
+ 

I6x - 5 

16x - 48 

+ 

43 

Here remainder is 43 determine by actual 
division. Let us apply the remainder 
theorem for determining the remainder. 



P(x) = x 3 +2x 2 +x~5 
q (x) = x - 3 

Remainder = P(3) = 3 3 + 2 X 3 2 + 3-5 

=27+18+3-5 
= 48 - 5 = 43 

6 ,3 Application of Remainder Theorem in factorisation 

3 2 

To factorise the polynomial 2x + 3x - 2x - ~ 
P(x) = 2x 3 4 . 3x 2 - 2 x - 3 
vie try with the value of xt»+ + 1 / — 1 / + 2 / 

— 2 etc. So as to get the value of P (x) = 0 

Dy trial we §ct P(l) = 3(1) 3 4 - 3(1) - 2 , 1-3 

= 2 + 3— 2 — 3 = 0 

Hence x-1 is one of the factors of P(x), 

3 2 

Let us divide 2x + 3x — 2x — 3 by x-1. 

Her© the quotient is 2 x 2 + 5x + 3 

So 2x 3 3x 2 - 2 x - 3 = (x-1) ( 2 x 2 + 5x + 3) 

Now 2 x 2 + 5x + 3 can be factorised by 

middle form splitting method. 

So we ha«e 2x 3 + 3 x - 2x - 3 — (x-1) 

(2x 2 + 5x + 3 ) 

= (x-1) (2x 2 + 2 x + 3X + 3 ) 

- (x- 1 ) f 2x (x + l) + 3(x + l)_f 
= (x-1) (x + 1) (2X + 3) 

Example : 

Factorise the polynomial 2x 4 + 4xr 3 + 2x + 

c + 1 

p(x) = 2x 4 4* 4X 3 + 2x 2 + X + 1 

p(_l) = 3(-l) 4 + ^ (-1) 3 + 2(-l) 2 t (-D t 1 

_,2-4 + 2- l + 1?=0 



So first factor is x - (-D - x + 1 
To gat ths second factor, let us divide 
P(x) by (X + 1) . The quotient is 2x 3 + '3x 2 + 1 
Hence the factors are U + 1 ) ( 3 x 3 + 2x 2 + 1) 

Thus Remainder theorem plays a vital role in 
factorisation of polynomials having degree 3 or 
more, for polynomials of degree 2 or less, several 
methods of factorisation are known to us. 

6 .4 Cert gjjj, Properties of Polynomials^ 

(i) Closure property in addition and multiplication 

p(x) + q(x) is a polynomial 
p(x) x q(x) is a polynomial 

(ii) Commutative property in addition and 
multiplicityon. 

p(x) + q(x) = q(x) + p(x) 
p(x) X q(x) = q(x) X p(x) 

(iii) Associative property in addition and 

multiplication. 

\ 

p(x) + {<3<x) + r (x)} K^p(x) + q(x) J- 

+ r (x> 

p(x) X £q(x) X r(x)j, = {p(x) X q (x)} 

X r (x) 

(iv) Existence of identity of addition and 
multiplic ation. 

p(x) +0=0+ p(x) = p(x) 

0 is the identity of addition 
p(x) X 1 - I 'X p(x) s= p(x) 

1 is the identity of multiplication» 
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( v ) Existsncs of additive inverse 

p(x) + ^ - p(x)|. = 0 

rj P ( x ) and —p(x) are additive inverse 
of each other. 

(Multiplicative inverse does not exist ) 

(vi) Distributive property of multiplication 
over addition. 

p(x) { q(x) + r(x)j = p(x) * q(x) 4- P(x) 

X r (x) 

A rule regarding the degree of the 
product of two polynomials. 

Degree of p(x) » q(x) = degree of 
p(x) + degree of q(x) 

6.5 H C F of Polynomials 
HCF of monomials: 

Let us find out HCF of two monomials 

24 x 2 y , 36 x 2 y 2 Z 

HCF of 24, 36 = 12 

HCF of x 2 y , X 2 y 2 2 = x 2 y 

2 

Hence required HCF = 12 x y 

Here in two monomials x, y are the common 

2 

algebrsaic symbols, x and y are at lowest degree 
commonly available in both the monomials. 

So HCF is x 2 y 

For determining the HCF of polynomials 
the following steps are followed, 

1st step s E a ch polynomial is expressed in factors. 

2nd step s The highest degree of each factor that 
occurs commonly in all the polynomials 
ia noted, / 
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3rd step s HCF determined by taking the 

•product of maximum number of times of 
each factor 'that commonly occurs 
in them. 

For exampl e; 

x 2 - 2ax + a 2 = (x-a) 2 

n o 

x - 3ax + 2a - (ac-a) (x-2a) 

3 „ 2 2 3 / \3 

x - 3 ax + 3a x-a = ( x - a ) 

Maximum occurence of ^c-a commonly in all 
the polynomials = (x-a) (i.e, once only ) (x-2a) 

does not occur commonly in all the polynomials. 
So is not taken. 

Hence HCF = x - a . 

6.6 An Important fac t: 

3CF of (x-2)* and <2-x) U-x) = ? 
Apparently no common fact&£ is'found 
existing in the two polynomials. I^t we can writ 
the frrst polynomial, as shown .beloy* 

1st polynomial-= ( x-2 ) 2 * f 2 - x ) 2 

*•’ (a - b) 2 #» ( b*s ) 2 • 

Now we find C£«.x) as the HCF of the two 
polynomials, or the ftjd polynomial = (2-x) (1-x) 

i~ ( x - 2 )( (x -1 )l 

~ ( x-2) ( x ~ 1 ) 

N ° w we see thii^. the H$? is x - 2. *i e nce, 
et.. the given polynorul|^ the* HC5? is either 
' x - 2 or 2 - 


x. 
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6.7 L.C # M. of Monomia ls 

L.C.m. as we know* is the lowest common 
multiple. 


Let us take the following examples: 

2 3 5 

(i) LCM of x , x , x » lowest common 

multiple of x 2 , x 3 , x 5 = x 5 i.e* the 
highest power of x. 


2 __3 2 


(ii) L.C.M. of monomials k y, xy, x 


= (LCM of x 2 / x, x 3 ) st (LCM of y, y, y 2 ) 


x 3 X y 2 


3 2 

x y 


(iii) L.C.M. of monomials having numerical 

2 3 2 

coefficients e.g. 3x y, 6xy , 15 y z, 

20 x z 3 

L.C.M. = {LCM of 3,6,15,2 0^ st { LCM of 

x 2 # x, X {LCM of y* y 3 ,y 2 J 

K l LCM of Z, z 3 ] 

oil 2 0 3 

a 60 K x * y X z = 60 x y z^ 


For determining the L.C.M. of poly nomials* 
We follow the procedure similar to what has 
been discussed in respect of monomials* 


Steps followed 

1 st step s Expressing each polynomial in 
factors; 

2nd step ; The maximum number of occurance 

of each factor ia the polynomials 
is noted. 

3 rd step t The is determined by taking 

the product of the maximum number 
of occurance' in the polynomials. 



?or example 


Maximum 
Maximum 
' J The L . 


3x + 2 = ( x — i \ / 

' x 1 ) C X - 2 ) 

x 2 - 4x + 4 * ( x _ 2 } 2 


x - 3x + 

3x 

■” 1 — ( X 

“ 1 ) 

occurance 

of 

the factor 

X — 

occurapce 

of 

the factor 

X « 

G -M. - C X 

—' 

1 ) 3 ( x - 

2 ) : 


• • 




(x~i ) 3 
Cx-2) 2 
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6.8 Rational expressions 

In the analogy- 
rational number when a 

p / v) 

q " (xr an algebraic 
q(x) =*£ 0 . 


that y becofces a 
, te, £ z, and b / 0, 

rational expression when 


For example *- 


x + 2x + 3 „ 

— — - - is as algebraic rational 

expression. 

When x+2/0i.e.x^-2 

Since 1 is also a polynomial, p(x) which is the 


same as 


takes the form c£ - 


» . p(x) is also a rational expression. That is a 
polynomial ** also an algebraic rational expression. 
This bears an analogy with the fact that 5 which 
Can also be written as y is also a rational 
number. Thus any integer is also a rational number. 


6.9 Lowest form of a algebraic rational expression 

12 

We reduce the rational number to the 
lowest form by expressing the numerator and the 
denominator into factors in the manner as shown 
below. 

12 _ 2x2x3 _ 3 

2 0 * 2x2x5 5 

( Common factors are cancelled ) 

Similarly by expressing p(x) and q(x) in factors 
the algebraic rational expression (where 

g (x) j/ o ) can be reduced to its lowest form. 
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ex ample follows; 

« 2 ± 5x . A _6 . {£tlL JJ UlJL £when x * -4 
x 2 + 6x + 8 (X + 4) (x +• 2) 

and x ji -2] 


_ X 4- 3 


x + 4 


J Cancelling out the non-zero 
common factor^ 


Notes Whenever we come across a rational expression 
we reduce iitfc to the lowest form. 


Addition of rational expressions 

Addition of rational numbers — and ^ was defined 
as follovrss 


Q , c _ ad «f be 
b + d bd 


Addition of rational expression also follow the 
same line- Thus 


= EL^ X 3(x) + r(x) X g(x) 


sTxJ 


q(x) X 5 (oc) 


Example follows: 


2 

+ 1 
x + 1 


x - 2 
x - l 


= ( x + ^ < x " 1 ) + (x-2)(x+l) 
( x + 1 ) ( x - 1 ) 


= x - x +X-1 + x 2 - 2x + x - 2 

+ 1) { X - 1) — 


a x - 3 

Tnrnrr xttt 


If possible the result obtained 1, to be reduced 
4 ■* 
to the lowest term. 
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6* 10 Multiplication of ty ^jp ^a^io^al texprgssions; 

We have defined the product of two 
^Pafcionsl number's ~ and ^ as followws' 

a v c _ a x c 
E> d. b x d 

In the same line the product of rational 
expressions is also defined Such as - 



p (x) X r (x) 

qTxTxsTx) 


Division of rational expressions also follow 
the same line division of two rational numbers. 
Such as s 


Thus a great deal of analogy is found 
existing in the operations occuring in rational 
numbers and operations occuring in rational 
expressions. 


6*11 Arithmatjc and Geometric progressions 

Sequences A Series of numbers which occur in 
such an order that after seeing a few of them 
we can say what would follow# is known as a 
sequence. 

There are certain examples belows 

(i) 1# 2, 3# 4 . 

(ii) 2# 4# 6# 8 . 

(iii) 1# 3# 9, 27 . 

(iv)- l , 'o- t * i, * **••**• 

^ 8 
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E a ch of' the above is a sequence. Though 
in each of sferieses only four terms ere available 
enough of indications are available tosa/ v/hat are 
the numbers that would follow. 

i 

H e nce each of them is a sequence. 

But structures of them, are different from 

» i ^ 

one another. In example. (1) each terms is greater 
th e n the previous one by 1, Thus the 

r I 

i 

2nd one = 1st + 1 

3rd one = 2nd + X = 1st + 1 .i 1 B 1st + 2 
4th one = 3rd + 1 a 1st + 2 + 1 * 1st + 3 
and so on. 

• i i* 

In example it can be seen that 

m 

‘2nd one = 1st + 2 

1 r 'I f* I ^ 

> \ ' * 

’ ‘3rd orte = 1st +2x2 

1 \ n 

4th one * 1st + 3^0 
and so on. 


Such sequences are known as Asthmatic 

\ S 


progression* 


common 
term = 


Thus denoting the 1st terra as 'a* and the 
differences an 2, Can Say that the n th 

, ^ ; . j e JU * 

a - 1 ) d 


^here 'a' h t- l h Q 'i t 

^ term and 'd' is the common 

difference/ 
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6 * 12 * Sam of an A.P. 


Let us take the following A.P. having 
r n ' no. of terms . 

S = a-t (a +d) + (a + 2d) + (a + 3d) + . ,. . + (L<-d) -+1 

S = 1 + (1j - d) + (1 - ) +.(a+d) 4- a 

Adding ^.written to the reverse 

order *J 

25 = (a+fj) + (a + d + 1 - d) + (a + 2 id + 1 - 2 d) 


( 1 -d + a + d) + (4 + a ) 


2S = (a + 1) x n 


^ (a -t Is) or S = ^ -j*2a + (n-l)d^. where 

X-*a + (n-l)d. 

Where n is the number of terms and ‘la 1 is the 
last term. 


In example (iii) we see that 


2 nd term 
last term 


3rd ter m 4th term 
2nd term• 3rd term 


= 3 which is a constant . 


Thus, 2nd term = 1st term X 3 

2 

3rd term = 2nd term X 3 = 1st term X 3 

4th term — 3rd term X 3 - 1st term X 3 3 

Denoting the 1st term as 'a' and common ratio as 

1 

’r', we get n th term = a r * . 

Such a series of terms is known as a 

.Geometric Progression. A. G.p, is expressed in 

/ ’ 

symbols as 


2 3 

a, ar, ar , ar - 


•. . ar 


n -1 


Sum of a G.P, 

_ 23' n—1 

Let S = a + ar ■+■ ar + ar + » . * • . + ar 

, 2 3 . _ 4 . __n*i . „ n‘ 


ar + ar 


3 r 

^ ar * ar ....+ ar ± ar 


S ( 1 -r) * a 


- ar 
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S ( 1 - r ) = a ( l _ r n ') 

_ a( 1-r n ) 


*=& s = 

_ a(r- n - 1) 


Y^-r -when r <_ 1 


r _-j_-- when r y 1 

Some specific series in ia.P. 
toe low. 


aare illustrated 


Ci) 1, 2, 3, 4, 5 , . 

* ' •> m « 

This, is the Natural number series. Zf v/e 
take the number of terms as 'n', we get 


n 


s = 7 < a + 1 ) 


S 2 ^ + t) f^Y Last term 1- ~ n when 

no .of terms is n.^F 


= nC n 4 - 1 ) 


Thus the sum of 1+2 + 3+.+40 = 


40 X 41 


20 X 41 = 820 


(ii) For finding sum o£ 20 + 21 + 22 + .. _ _ + 6Q 
W- cuay follow the following procedure. 

' T ” ‘ 

Let s _ = , 

2 + ^ + 3 + -4..., + I 9 


s 0 = i2_2L_20 
2 2 


19 x 10 = 18 0 


The required sum = s x _ m l830 _ lgQ 

- - * . , - % 1640 Ans. 

^ 11.) For f nrr it 

1119 the sum °f all two digit 

numbera which., are multiples cf 5 , we may 
follow the procedure illustr.ted below. 

^ req " iCed S ™.= 10 + 15 + 20 + ,... +95 

5< 3 + 3 + 4 + .. . 


= 5 


O' + 2 + 3 + _ 

•• r 

5 X (iso - l') = 5 x 109 


+ 19) - l\ 


34 5 
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6,13 fium of an infinite G.P . 


If we take the G.p, 


2 3 

a, ar, ar , ar 


infinitely 


There are two possibilities, 
(1) when r y 1 and n-* oq 


r —*» «o 


a( r - 1 


1 S = j-becomes infinitely large 

(2) Ihen r -4 1 and ns>V) 

r n 0 fraction raised to higher 
powers becomes smaller in 
value.3 


S = 


a ( 1 ~ r n ) 


a X 1 _ a 
1 -” r " 1-r 


For example - 


11 1 

1 + 2 + "2 + “3 +••••• to infinite no. 
£* 2 


of terms 


a 1 

“ = X 

1 " 2 


—, s 1 x j = 2 bns . 


t 





7. 


-:78s- 


Linear Equation in Qns Variable 

An equation is a statement, showing 
the equality between two expressions each of 
which or one of which contains one or more 
variable. We shall limit our discussions here 
only to equations invlfcving one variable. 

equation of the ty£>e 
ax -4* b t= 0 

is called a linear equation, or first degree 
equation as the highest degree of the unknown 
’x' contained in the equation is 1, Thus each of 
the following is a linear equation. 

3x - 5 = 0 ..( 1 ) 

X X _ 

2 + 3 “ 5 . (2) 

2 ( x- 3 ) = x — 4 .,,( 3 ) 

It may be noted that ax + b * c a linear 
equation where a / 0 . 

It can further be Seen that each of the 

quatians given above is satisfied by a unique 
value of x e.g. 

eq ‘ i3 satisfied only by 5/3 

e Q • ( 2 ) is satisfied, only by 6 

and eq. (3) f s satisfied only by 2. 

bet us examine the fallowing 

2<X_1) tl=3 ‘ Uw 2 x) .( 4 ) 

It can b e seen that at) y value, taken for x 

ties (4) . H e nce the equality statement 

in (4) is not an ecu T+ r . * 

^'•latlon. It i$ known as afc 

identity. ' 1 1 
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Solution of a linear equation 

Let us consider the linear equation 

below. 

5x + 7 = 12 

If we try with x = 2, we get LHS =17 and 
RHS = 12, H e nce LHS ^ RHS. 

If we substitute 1 as the value of x 
then LHS becomes equal to RHS. The particular 
value of x i.e. 1 which makes both sides of the 
equation equal is called the solution (or root) 
of the equation. Hence '1* £s the "solution for the 
above equation. 

Let us consider another example 
2x - 7 =s x + 1, How we find its solution ? 

2x - 7 = x + 1 
2x — < x = 1 + 7 

< 

X = 8 

Taking x = 8, in the , LHS and RHS, we note that 

i 

LHS = RHS. H e hce x = 8 is the solution. 

7.1 Application of linear equation ! 

Certain arithmetical problem can be 
expressed as equations by taking the unknown as 

x. it becomes more convenient to solve the equation 

/ 

and determine the unknown ttBsn solving it by 

arithmetical process. The following example 

< 

illustrates the fact. 

Examples- 1 At what rate % of S.I. per year 

the interest on Rs.5 00.00 for 3 years exceeds the 

, > * *- ’ 

' i f 7 f ^ 

interest on Rs.60Q.00 for 2 years by Rs.24.00 ? 

•8 % 

I »<.'<■ , , ’ * ’ '( »' '.4 I ' ' ' 
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Solution ( 'arithmetical process ) 

The interest on Rs. 5 00.00 for 3 years is 
the same as the interest on Rs. 100*00 for 
3X5 yrs. = IS yrs. 


The interest on Rs.6 00.00 in 2 years i*s the 
same as the interest on Rs.100.QO for 
2X6 yrs. = 12 yrs * 


The difference between the interest on 
Rs.500.00 for 3 yrs. and that on Rs*600.nn for 
2 yrs. = the difference between the interest on 
Rs.100.00 for 15 years and the Interest on Rs.100.00 
in 12 yrs. = the interest on Rs.100.00 for 
( 15 - 12 ) yrs. i.e. 3 yrs* 


But the difference between the 
interests = Rs. 24.00 

' ' * he interest on Rs.100.00 in 3 yrs. is 
Rs. 24,00. Hence the interest on Rs.100.00 in 

1 yr. = Rs.24.00 ~ 3 = Rs. 8.00 

* 

the rate of S.i. per yr , = Q /o 

Solution ( by application of equation ) 

Let the rate of simple interest b e r % 

* • S, i on Rs.500.00 f or 3 yrs = 5 00 K 3 X r 

1 OO 

= 15 r Rs. 

and S.i. on Rs.600.00 9 _ 600 X 2 X if 

yrs . - 

= 12 r Rs, ' 

the difference gf interests = Rs.24.00 

15 r - 12 r = 24 

3 r = 24 ‘ 

‘ > 

r =, a 4 ** 

'J ' ■, ■ ' 

8/4 per annum (Ana*) 
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Examples- 2 

Determine 3 consecutive multiplies of 7 
whose sum is 399. 

Solution ( arithmetical process ) 

Since the three numbers are the consecutive 
multiplies of 7/ the middle one is greater than 
the smallest by 7 and the greatest one is greater 
than the smallest by 14. Now subtisacting 7 from 
the middle one and 14 from t he greatest , each of 
the two resulting numbers is equal to the smallest 
and their sum is decreased by 7 + 14 = 21 

/ t the sum becomes 399 - 21 — 378 
Each of the 3 equal numbers = 378 — 3 * 126 

m- 

Hence tne smallest = 126 

The middle one = 126 + 7 = 133 

The greatest = 126 + 14 = 140 

Solution ( by application of equation ) 

Lot the smallest of the 3 numbers bf x. 
the middle one = x + 7 and the greatest one 
x + 7 + 7=:x + 14. The s urn of the 3 numbers = 399 
x+x+7 + x-t*14 = 399 
'd* 3x + 21 = 399 
^ 3x = 399 - 21 
3x = 378 
x = 126 

The middle one =x+ 7 = 126 + 7 =1 
The greatest one ~ x + 14 = 126+14 


140 



B O ^ ° 

QCE — s^d/nLXi E J>i r 


r . i j 

■ i j. **■-*- 


\ *r 


i ’ T 


cet* ^ ** ' 

Thus it can be realised ,.^at fcbe.olgeljEaic process 
"( using^eqnation ) is ea^Ler ,t*ari fcl,e ^arithmetical 
'"process. The.first process i^lues-.mqpe 
intricate thinking process and; .analyses of the 
situat^vV^sPP **)> se. ? Qnd j; pro^as f ;,( using 
ioti.f nyo^jss, rapfe, djreofc thjin^ftprocess 
and. lien.ce eaSlr^T’ to solve. 
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Example:- 3 The sum of two. numbers is 00 and 

I 1 . J k -I " ' ' 

their difference is 40. Find the numbers. 

V n, j. O 1 - j * 

Sol ution Let one number be x, then the 

ocher number is ( 80 — x } / according bo questions 

-v Jr .’i) 

x - ( 80 - X ) - 40 

OcC - a pi i i’ t n J ’ 1 i 1 ’ ' • 

x n 8 0 +. X = 4..p - . 

.r* 2x - 80 - 40, 

' % 

^ 2x = 40 + 80i .. , 

2x =120 
x = i|S 

^ ? 60,. . • 


t 


So 


■ bnF» r - nUihbfer 'is 0 0* Snr? the 


- J u 1 . — _L_. J H 


80 - 60 = 20 

Example;- 1 4 The measure of the three angles of 
a triangle is in the ratio 1;2;3. Find out the 

i i 1 

measure of the angles. 


Solution ;- in this case again we may use the 
unknown quantity i.e. x. According to the 
question the three angles are x, 2x and 3x. 
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Hence x + 2x + 3x = 180 


6 x = 


x = 


180 

180 

6 


x = 30 


So the measure of angles 


are 30°, 


60° and 90° 


Example:- 5 

lama 1 s age is now 1/3 of his father's age 
10 years ago the age of Kama’s father was 5 times 
that of Rama's age. Calculate the present age of 
Rama and his father. 


So lut j on s — Let the present age of Rama's father 
be x years. So according to the question the 
age of R a m a is years, -again 10 years ago the 
age of*Rama's father was ( x - 10 ) years and the 
age of Rama was ( — — 10 ) years. 

According to question; 



x — 

10 = 

5 ( § 

- 10 ) 


X — 

10 = 

5x c 

— - 5 

0 


x — 

10 = 

5x - 1 
3 

50 


3 (x 

- 10) 

= 5x 

- 150 


3x - 

- 30 = 

: 5X - 

150 


150 

- 30 

= 5x _ 

3x 


120 

= 2x 




2x = 

= 120 




X = 

120 

2 



* 

X = 

60 




Hence the present age of Rama's father is 60 yrs• 
and that of Rama is 20 years. 



Alter native Solutj on 

Let Rains. 1 s present age^be y-• Then his 

% 'V 

father's present age is 3x. 

10 years age - 

Rama's age was (x - 10) years* 

Hie father’s age was (3x - 10) years. 

"Father's age v7us 5 times the age of xiame. • 

3x - 10 = 5 ( x - 10 ) 

3x-10-5x-50 
50-10=5X-3 x 
- r 4 0 = 2x 
2x = 4 0 



^ x = 20 

Raima's present age is 20 and his father's present 
age is 20 Tt 3 = 60 (ans.) 

Noba ;- The choice of x for a suitable unknown 
makes the work sampler# 

Lin ear equations involving two unknowns s 

Let us study the equation given below, 

2x - 3y * 7 

It contains two unknowns 'x* and 'y* 
ana each of them has a power 1 at the highest. 
Hence it is a linear equation in two unknowns. 

Can we solve for x or y making use of the 
given equation ? 

* 

We can express x in terms of • y' i_,f 'x' 
is made the subject of the equation 
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Thus we get x = —— 

which is an expression in terms of y . 
Similarly 1 y* can be expressed in terms of x. 
Thus we g et 



As is already seen the value of an unknown 
Can be obtained if we have a linear equation in 
the same unknown only. Thus to get the value of x 
we need a linear equation-containing x only. 

For this we need the elimination of y from the 
given equation. 

For elimination of y ( or x ) we need a 
second equation containing y. Let us take the 
equation earlier given along with a second one. 


2x ~ 3y = 7 .. (D 

3x -j- y = 5 


From equation (1) we have x = 
Taking various values for y 
values of x can be determined, 
below; 


3v -h 7 
2 

corrresponding 
Som® are shown 


if y - 9 , x = 17 

y = 7 , x = 14 

y = 4 , x = 9.5 

y=0, X = 3.5 

y = — 3/ x = ~ 1 

Thus ordered pairs (17,9)/ (14,7)/ (9.5, 4), 

(3.5, 0 ), (-1/ -3) and infinitely many ordered 

pairs shall be mhde available in the solution 
set of the thriven equation. 





-:86s- 


Similarly, from eqn.(2) we have 



Taking various values of y corresponding values 
of x can b e made available. Some are illustrated 
below o 

if y = 10 , x = — 5/3 

y = 9, x = - 4/3 

y = 8, x = -1 
y = 5, x = 0 
y = 2 , x = i 

y = -1 , x = 2 

Thus ordered pairs (-§, 10 ), (-|, 9 ) , (~1,8>, 

( 0,5 ), ( 1 , 2 ), ( 2 , -1) and infinitely many 
ordered pairs shall be made available in the 
solution set of eqn.(2). 

It c a n be seen chat in both the solution 
sets only one ordered pair wen Id b e obtained as 
the common element. Why it is so ? 

A geometrical answer can be given for the 
above question. 

If we plot ail ordered pairs obtained 
xn the solution set of Eqn.(l) on a graph paper 
they W iu be seen lytng in 0ne straight llneu 

This can also be proved logically. 

a linear equation with two unknowns 
X aCld y ref resents a straight line. 

the two equations (1) and (2) represent 
straight lines» Two lines h a vs the following 

relative structures. 

(a) They may be coincident 
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(b) TheY may be parallel 

(c) Th^y may cut each other at one point 
only. 

A pair of equation can only have one of the above 
three relative structures. 

Examples of pairs of equations that 
represent the above structure are shown below. 

(A) 2x ~ 3y = 7 

ond 6x - 9y = 21 

ft can be seen that the ordered, pair 
( ~1, -3) satisfies both the equations and 

any ether ordered pair which satisfies one 
o c them also satisfies the other. 

The two equatons shown in (A) represent 
coincident lines, 

(Such pair of equations are consistent 
and. dependent ) . 

(D) 2x - 3y a 7 

i 

4X - 6y = 9 

It c a n be seen that no ordered pair 
will be available which satisfies both. 

It so happens because the lines represented 
by the two equations are parallel and as 
such they have no common point. This can 
also be proved logically. 

(Such parr of equations are in consistent.) • 


(C) 2x - 3y = 7 ..U) 

and 3x + y = 5 .(2) 





The two lines available from the two equations 
given above win n earner be coincident nor be 
parallel. Those v/i 1 3 bn intersecting straight 
tines* As such there will be only one point 
cenmon to them. 

«' Such pair of equations are consistent and 

in be resident) . 

such pairs of equations containing two unknowns 
are known as simultaneous equations.. 

Here is the answer available for the 
cues'don raised earlier. 


Now let us see to the process of elimination 
of one unknown from a pair of simultaneous 
equations given in (C) above. 


1st P r ocesss- Eq.(1) 2x - 3y s 7 

^ x = -X~-l .( 3 ) 


Eq.(2) 3x + y » 5 


X = 


S - 




, . . (4) 


From (3) and (4) we h 


ave 


1Z_+ 2_ = lix t51 

2 3 •»■...v 

Thus we get equation (5) which contains only 

2nd Process?- Sq.(l) x = ^L-±JI 

2 

Substituting in eq.( 2 ) we get 

3 ( - ^y-1 7 ) _ 5 

Which is an equation in y only. ThUs x is 
eliminated. 
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3rd Process?- Eq.(l) X 3 ^ 6x - 9y = 21 

Eq.(2} it 2 =$■ 6x + 2y = 10 

lly = 11 

Thus w© get an equation containing y only. 

After solving for the unknown in which the 
equation was available after elimination of the 
other. We substitute the value in one of the 
given equations and solve for the other unknown,, 

7.3 G raphical Solution s 

By drawing the graphs of the two given 
equation we can also find the solution. 

(i) If the equations are consistent and 
dependent , we get two coincident 
lines. So such pair of equations have 
infinitely many solutions* 

(ii) If the equations are consistent and 

independent, we get intersecting lines. 
So such pair* of equation give a unique 
solution• 

(iii) If the equations are inconsistent 

then we get parallel lines and such 
pair of equations give no solution. 
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E QUATI ON 


3 „ 1 I ntroduc bion s 

ax^ -; ! °x -;■ c ; 3 a polynomial of second 

degree where a, b, c are rea] numbers and a >- 0 r 

Here *x' is a variable. Such a polynomial pin; 

colled a quadratic polynomial p(x) — 0 . e„ 

2 

ax bx c 0 is a quadratic equation whore. 

o 

'a 3 is the co-efficient of x , f b‘ is c he 
coefficient of x and ' c' is a constant term. 

E xam pl es ; •/ 3x 2 - 3x - 10 = 0, 4x 2 -!- 5x 6 •- C 
2 

x 5x = 0 are the quadratic equa^-ox,, 

^° 2 Zeros of a quadratic poly n omial 

Suppose p(x) = 2x 2 — x — 3 is a ^ lynomia 
Zf we substitute x = -1 or x = 3/2 tne polvncui^ 
reduces to zero, l.jse two values of 1 x' arc 
culled the Zeros of the quadratic polynomial 
p(x) = 2x 2 - x - 3. 

^-gj-y^lpn .pf quadrat ic equation s 

Solving a quadratic equation by factors sat ■> o r 
To solve the quadratic equation by 
factorisation the following principle is utilised,, 

I; a,b ' c { R then ab = 0 4 a = 0 or h - 0 

Suppose ax 2 + bx + c = ( 1 x + p) ( Gx + H ) 

Where E * 0, G * o. So ax 2 + bx + c = 0 

-0> ( E ' P) ( QX + - 'T ) __ g 

^ " p = 0 or GX + H , o r=) X = - I or 

E 


8.3 


__ hi “"F pj 

G * 3 and -g— are called 


the roots of the quadratic 


Equation ax 2 _l pv . _ 

+ c o. applying this method 

we can solve a au s rtr a f „ 

quadratic equation. 
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n 

Example?- 1 The quadratic equatL on x - 3x -18 - 0 
can be solved by factorisation. 

2 

Solution : x - 3x -18 *= 0 (x 4 3) (x—S) = 0 

cssfe- x 4 3 = 0 or x - 6 = 0 

x = - 3 ir x = 6 

Therefore the two roots are -3 and 6 . 

Examples- 2 Find the roots of the quadratic 
equation 3x 2 - 8x 45—0 

2 

Solution s - The quadratic polynomial 3x - 8x 4 5 
can be factorised as (3x - 5) (x-1) . 

•\ 3x 2 - 8x + 5 = 0 ^ (3x - 5 ) (x-1) - 0 

^ 3x - 5 = 0 or x - t = 0 

x « | or x«l 

Hence the two roots of the quadra tic equation 
3x 2 - Qx + 5 s* 0 are 5/3 and 1.. 

8 i4 By the method of completion of squares 

It is not possible to solve all the 
quadratic equations using the method of factorize— 
tion. Xn sufah a case the method of completion of 
squares is applied. 

Examples;- 3 x 2 4 5 x 4 5 = 0 is a quadratic 
equation which is not easy to solve by factorisa¬ 
tion method. 

( ax 2 4 bx 4 c can be expressed as ( Ex 4 F) 

( GX + H ) only if E,F,G,H ir Q by the mid-term 
splitting method.) Hence the method of completion 
of square is applied. 



Method of. completion of squaros 


Shndhara Cha-rya's Method or ( 


ax A -f bx + c — 0 


8 Methods. 


ax^ + bx = - C 


4 a 2 x 2 + 4 abx 


4 ac Uu ^ip ly 


jfj 


in g both 


(2ax) 2 + 2i* 2ax X b + b‘ 


y 4a ) 


b 2 _ 


4*1 


^ Cl Q 

(Adding b on both thn 

®idea) 


~> (2ax + b) 2 = b 2 - 4a c 


2 ax + 


b = + v/b 2 - 


4 ac 


. v 


2 ax 


- b 


x = -_b_+„d/b 



2 a 


Hence the two roots are 
= - b -• xib 2 - 4 a c 


x = 


2a 


and x = - b - 


4 ac 


2 a 

Denoting the two roots as t, and 
L = — b 4- v^b 2 


and o = 

other _Meth od 


2 a 

- b - \Tb ^T 


4 a c 


2a 


4 a c 


ax ^ + bx 

+ c = o 

x 2 b 

+ a + 

c 

a = 0 C 

x 2 ^ b 

4 % 

c 

a 

a 

x2 4 2X 

-w 

* 2a + 

( Ac ding 

( !a > 2 


Q 


' Wa Set 


b 2 
2a } 


( !r > 2 





i: - 


, , 3 2 

(X + -o_ ) 


b - 4 ac 


— x 


' x 


u 

‘ b 2 

~ 4 

ac 

2a 


2a 


b 

-'b 2 

- 4 

ac 

2 ji 


2a 


, V-*. 

'J b 2 

- 4 

ac 


2 a 


ml ^ -b'r^b 2 -4ac 

Thus t — -■?>-—--- and 

£ a. 


- b 




4 ac 


2 a 


,5 bun, a no -Product o£ the ro ots 


If L. and 3 are the roots of the quadratic 


equation ax bit c — 0 


Then 


-b v b 


'h 2 -U_ac_ and B » ~— 


-b - ^b 2 - 


4 ac 


2 a 


2 a 


( /le ray take b 


-b - Xf b 




4 ac 


2a 


and 


D ~ 


■b.t/b 2 . r-i-SS- also ) 
2a 


The sum of the roots is L + B 


- b 

n 


The Co-effici ent of , bg _|_ 

_ ---- ■ 2 1 

The Go-efficient of *x 

c 

The pro duct of the roots Li B = q. 

The Cons tant term , 

— —— — " 2 1 

The Co-efficient of 'x 

I<ez_Pointg CD b = 0^-|=o=»x, + D= D 

Then the roots of the quadratic equati. on 
are addative inverse of each other. Conversely 
if the roots are additive inverse then 

L + B = 0 ^ = 0 , 



= 0 b - 0 


? 



_ dxe muitiplicative inverse 
of each other i-e. receprocal of each other, 
then L B = 1 a “ 


a* Conversely if c = a then 


L 3 = 


c __ a _ ^ 

a ~ a ~ 


That is L and D are reciprocals o 




Appl jcat ion ; - Find out the sum and product 

of the roots of the quadratic 
equation» 

3x 2 - 7x - 5 = 0 

Hv-t:** a = 3, b = - 7 and c - - S 

—b 7 

Hence the sum = — * ^ 

a 3 

The product of the roots » S K 


8.7 To construct a quadratic equation when the roots 
I_ t an d S are kn Dwn. 


Since the roots of a quadratic equation 
are L and B 

x = l ^ X -L = 0 
and x = B x - J3 = o 
Hence the quadratic equation is 

(x-L) ( x - D ) *s o 1) 

Eq. (1) x -* ti x - BX + L 3 =s 0 

t^x 2 - CL+E ) x + LD = 0 .(2> 

Either of the two forms of equations (1) or (2) 

be taken to form a quadratic equati on when 
the roots are qiven, 

Eq. ( 2) helps us forming the equation 

when the sum and the nmHn^+- ^ x.i_ 

n product of the roots are 

given. 
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Examples follow. 

Example,; —_3 Construct the quadratic equation 

whosv. roots are 3 and -5. 

Solution : The required quadra tic equation is 

( X ~1 J ) ( x — d ) = 0 (Eq. (1) above ) 

^ ( x- 3 ) ^x - (-5)\ = 0 

—^ ( x — 3 ) ( x -t 5 ) = 0 

x 2 - 3x + 5 x - 15 = 0 

1S& X 2 +. 2x - 15 = 0 

Alternative solution : 

The required equation is 

X 2 - (L + D)X4-LD=0 (Eq.(2) above ) 

x 2 - 13 + (-5)} x + (3) (-5) = 0 

‘V 

x 2 - (— 2) x - 15 = 0 
x 2 + 2 x - 15 = 0 

Examples- 4 Construct the quadratic equation 
if the sum and product of its roots are 4 and - 6 
respectively. 

Solution: The required equation is 

x 2 - (l + b)x + LB=0 (Eq - ( 2) above) 
x 2 - 4 + (—6)^ x + 4 (—6) *= 0 

x 2 - C-2) x - 24 * 0 
4 x 2 + 2 x - 24 = 0 (Ans *) 


Eq. (2) may also be v/ritten in the form 

x 2 - (sum of the roots) x + product of the roots 
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Example?- 5 Construct the quadih tic equati on 
of which the roots are 3 + s ^~l and 3 - 7 . 


Solution : 


(The work becomes more simple if the 
sum of and the product of the roots are 
determined first. ) 

Sum of the roots =*3 4- V? + 3-^7=6 

Product of the roots - (3 + ^1) (3 - ^7) 

= 3 2 - (V~7) 2 »9 - 7 
» 2 

Thus the required equation is 
x - of the roots) x + product 

of the roots s= 0 
x — 6x 4 * 2 ~ 0 

8 * 8 Nature, of the roots of the quadratic equation 

Suppose L and B are the two roots of the 
quadratic equation 


Th e n L 


ax^ 4 - bx + c * 0 

* - b + .^b 2 - 4 ac and B = - b - ^b 2 - 4ac_ 
2a 2a 

T ha nature of the roots always depends upon 
2 

b - 4 ac which is cal led the discriminant of the 

equation and is denoted by D P, a,b, c f rJ 

(i) If D *> o then '/D is a real number which is 
positive. So the roots of the quadratic 
equation ap e real and un equal. If a, b, c arc 
rational numbers and D is a perfect square 
the roots are rational. If a, b> c are rational 
numbers and Q is not a square, the roots are 
irrational. 
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(il) If D = 0 the roots are real end equal. 

Here L = D and the root - 5 -- as called the 

/L o 

double root. 

(iii) If D < 0 the roots are not re because the 

square ro-it of a negative number is not a r.al 
number. So the roots are complex.. 

2 2 

Ex ample The roots ofx + x + 2 = 0 and x - x + 1 = 0 

arc complex number and unequal, because in case of 

2 

the 1st equation D=b * 4 ac = - 7 and in case 

2 

of the 2nd equation D=b - 4 ac = - 3. Thus 
we find that - 

(i) If D 'y 0, the roots are real and unequal 

(ii) If D = 0, the roots are real and equal 

(lii) if D < 0, the roots are imaginary and 

unequal. 


Factorization of 


If L and D are the roots of the quadratic 


equation ax + 


bx + c = 0 then L + B = — and 


L D - — . So the polynomial ax + bx + c - 


a ( x 2 + ~ x + - ) = a(x 2 - ( L + B ) x + L 

= a ( x - L ) (x-D). Hpre ( x - L ) and 

( x - D ) are the factors of the quadratic 

2 

polynomial ax + + c • 

2 

Example: Factorise the polynomial 3x + 5x + 2 


S olution ; Here the roots are 


L = - b + d b.- 4,_ ac_ _ 

2 a ( 

- 5+ 1 _ _ 2 

6 " 3 


- 5 + V25 - 24 
6 ^ 


and B 


- 5-1 

6 


1 



Therefore the factorisation is as follows? 


3x 2 +5x+2=0=£-3(x-b ) ( x ~ 3 } 

■ 3 (x + -|)(x+X)*(3x+2) ( x 4 * 1 } 

Hare ( 3x + 2 ) and ( x +• 1 } are crj factors of the 
given polynomial. 

8.10 Equations reducible to quadratic equations 

Sometimes we hav*. to solve ,equations 
which arc not quadratic equations in nature but 
which can be reduced to quadratic equations by 
suitable transformation# Such equations are called 
equations reducible to quadratic equations. These 
are different types of s uch equations. 

Example : ( Type - I ) 

2S 4 -5Z 2 + 3=,q 

ft is not a quadratic equation . Jo make the 
substitution x =* 2 2 . Then the given equati n 

reduces to 2x - 5x + 3 » 0 which is a quadratic 
equation# 

Examples (Type xi) 

, 4 

Y + y = 5 can also be reduced to a 
qu dratie equation by multiplying both the sides 

b Y 'y 1 . 

y < 3y + 5 ) = y (5) 

“4* 3 y + 4 =* 5y 

3y * 5y + 4 s q j_ g a quadratic 

equation. 
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Example s (Type - III) 

Suppose ^25 - x 2 = x - 1 

Now by squaring both the sides we get 

25 - x 2 = x 2 - 2x + 1 

^ 2x 2 - 2x - 24 = 0 
2 

x — x -12= 0 is a, quadratic equation „ 

Exampl es (Type — XV) 

Suppose ^ 2x + 3 - Vx + 1 = 1 
Transfer one of the radicals to R.H*S. 

Than we get V 2x + 3 = 1 + ^x + 1 

Squaring both the sides we get 

2x+3=l+(x+l) +2 Vx + 1 

or 2x + 3 = x+ 2 + 2n/x+1 
Retaining term with radical sign ah one 
side only. We get 

x + 1 = 2 Vx + 1 

Now squaring both the sides again we get 

( x + i) 2 = 4 (x + 1) 

or x 2 - 2x - 3 = 0 which j.s a quadratic 
equation. 

Examples (Type - V) 

Suppose 2 (x 2 + — 2 —) — 3 ( x + ^ = ^ 

2 x ^ 12 

W e can write x + —ry— * ( x + j ) - 2, 

x 

So the given equation can be wricten as 
2 (x + |) 2 -2 - 3 ( x + i ) - 

or 2 (x+|> 2 -3 ( x + i ) -5=0 


1 = 0 



—: 100s — 


1 

Suppose y = x + — 

2 

Then the equation will bo 2y - 3y - 5 0 

Which is a quadratic equation. 

8.11 Solution of problems involving quadratic equation s 

Some simple problems can be solved by 
applying quadratic equations whose roots are the 
solution to the problems. It may happen that out 
of the two roots only one has a meaning for the 
problem. Th e n any root that dees not satisfy the 
conditions of the problem must be rejected. 

Sxamole; 1;The product of two consecutive positive 
integers is 306. Find out the integers. 

Solution; Suppose the integers are x and x + 1. 

Then x (x + 1 ) = 306 x 2 + x - 306 = C 

(x -+- is) (x — 17) = 0 x w -18 and 17 

But x as - 18 is rejected. 

So the two integers are 17 and 18 (&ns) 

gg ample The product of Rama’s age (in years) 
five years ago with his age ( in years ) 9 years 

later is 15. Find Rama's present age. 

Solution•_ Suppose Rama's present age is x years* 
dis age was 5 years ago = x - 5 years. 
His age 9 years later will b e = 
x + 9 years. 

Therefore (x - 5 ) (x + 9 ) = 15 

( According to the given condition) 
Hence x^ 4 . 4 x . 45 5 15 

r X + 4x - 60 = 0 ( jt i s a quadratic 

equation) * 



Exampl e; (Type - III) 

Suppose ^2 5 - x 2 = x - 1 

Now by squaring both the sides we get 

25 - x 2 = x 2 - 2x + 1 


2x 2 - 2x - 24 = 
^ x 2 - x - 12 = 0 


0 

is a quadratic equation. 


Example : (Type - IV) 

Suppose V 2x + 3 - vrn = 1 
Transfer one of the radicals to R.H.S. 
Than we get V 2x + 3 = 1 +. Vx +■ 1 

Squaring both the sides we get 

2x + 3 — l + (x+l) + 2 Vx~+~1 


or 2x+ 3 = x+ 2 + 2Vx-fl 
Retaining term with radical sign an one 
side only. We get 

x + 1 * 2 \/x h- "l 

1 ' 

Now squaring both the sides again we get 

(x + 1 ) 2 = 4 ( x + 1 ) 

2 

or x - 2x - 3 = 0 which is a quadratic 
equation. 


Examples (Type - V) 


Suppose p 2 (x 2 + —2 ) -3 (x+—)—l-0 

2 x 1 ’ } - A 1 * v 2 5 

W e can yrrite x + —r— = 1 x + — ; - * • 

x- 

So the g^ven equation can be written as 
2 (x + |) 2 -2 - 3(x+i)-l = 0 

2 (x+i) 2 - 3 (x + i)-5=0 


or 
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1 

Suppose T / ~ x + x 

Then ths equation. will bo 2y *" 3y ~ S *» 0 
Which is a quadratic equation. 

8.11 Solution of problems involving quadratic .equation s 

Some simple problems can be solved by 
applying quadratic equations whose roots are the 
solution to the problems. It may happen that out 
of the two roots only one has a meaning for the 
problem. Then any root that dot s not satisfy the 
conditions of the problem must be rejected. 

Example- l;The product of two consecutive positive 
integers is 306. Find out the integers. 

Solution: Suppose the Integers are x and x t 1. 

Then x (x + 1 ) - 306 x 2 + X - 306 = 0 

(x + 18) (x — 17) « 0 ^ x ** —IB and 17 
But x = - 18 is rejected* 

So the two integers are 17 and 18 (Ans) 

Example: -2 The product of Rama's age (in years) 
five years ago with his age ( in years ) 9 years 

later is 15 rf Find Rama's present age; 

Solutions Suppose Rama's present age is x years. 

His age was 5 years ago = x — 5 years. 
His age 9 years later will be * 
x + 9 years. 

Therefore (x - 5 ) (x + 9) * 15 

( According to the given condition) 

2 

Hence x + 4x - 45 = 15 

or x 2 + 4x - SO = 0 ( xt is a quadratic 

equat ion) * 
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Solving it we get x = 6 and x * - 10 
Since x is present age of R a ma it can not be 
negative. Therefore we reject x = - 10 . So the 
present age of Rama is 6 years. 


Ruler compass method of solving a 
quadratic equation; __ 

(i) x 2 = 3 

Ruler compass method of constructing 
V3 is known to us. That gives the solution of the 
quadratic equation in ( i ). 

W e also know the method of constructing a 
square equal in area to a given rectangle. The 
aoove equation can also be written as x 2 = 3 X 1 


This shows that x is the length of the 
side of the square whose area is equal to the 
aiea of a rectangle' have sides of length\/3 units 
and 1 unit* n 

t 

Thus a rectangle of sides of length 3 units 
and 1 unit is constructed and then a square of 
equal area is drawn. The length of the side of 
the square is the solution of the equation given 
in (i) , 

(ii) x 2 + 2x = 5 i 

This equation can be rewritten as 

/ - (' 

x ( x + 2 ) = c Vi) 2 , . 


In the figure given , , . 

alongside AP is the tangent 

' r , ' , , ' ^ X 

to the circle and AC is a 
secant*It can be proved 

» *■ . r ,1 i 

that AP 2 = AB X AC. 




r. j f 




S 1 --)■!■■■ 


- BC = 2 3D^? r-^r. o r .- 

qr t - ' A f t «> . _ . . 


then we get 


(V5) 2 = X (- X + 2 ). 


Which‘is the given equation. Again AC being 

1 J h ; i": [ ' i i 1 , 

an arbitrary secant passing through A, we can 

even choose the secant drawn through the centre 0. 

io of i■?, «<ld ?, uhT ,rr,,if . * r ... 

As such we get 

uovjcp n.udaupo _ rd 1 - nnidrd-a - r , * 


AP = AE x. AD 


1 

Taking DE = 2 and'Afi « x 

r C- ~ ..... "1“ , 


(1) 

; r. 


• \ T * 


er noidjti 


(1) =$*• X 2 ae X ( X + 2 } 

won w-.i nr,o r.t > < druoM ri 1 


Thus the method of construction is as follows. 


( jV j 


1st Step; h circle is drawn with diameter = 2 units 

- a nd the centre is named as 0. 

.. "• ■ 

' j ^lnd ste p: By construction ^5 is determined. 


7 -- - 

*» I ■'"‘•’W „ 


.' r _ 3 rd-'-stcp i.,,i^nv point'on the circle is natned as P 
and 0 the radius Op is‘drawn. PA is dmwn at P 
such that 3, 1 po . 

A is marked on PA such that PA = s ^5 . 

' —jjth S'h-ep?. ;P-0 asl drawn, and., the point wh^re PO cuts 
’ir the'circle is hamed : -as;D. .. 


P D = x 


Thus we have 1 ' algebraic as well as geometrical 

. .. . 

methods for 'solving-'a quadratic equation. 
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g ,1 Ratio, proportion and variation 

Very often we feel the necessity of 
comparing two quantities or measures* Some examples 
are given below. 

(i) Gopal is older, than Fayaz i.e. GopaVs age 
is more, than that of Fayaz. 

(ii) Gopal is older than Fayaz by 5 years. 

(iii) The price of a coloured T.V. is 3 times 
that of a Black and white one of the 
same make • 

Thus example (i) expressed a general 
way of comparison where as examples (n) 
and (iii) are somewhat specific. 

wt- 

In example (ii), between the ages of two 
persons we dome to know which is more and 
how much moire it is. So in the said 
comparison between two, one is hoW much more 

ft 

or less than the other is specified. 

in example (iii)* between the prices 
of two T.V.s we come to know how many 
times is the price of one T.v. os 

compared to the other and such which is 
more in price and which is less could 

also be made out. 

So in this comparison between 

two, one is how many times the other 

that has been specified. 

If the price of a B.W. T.V. is 

assumed as x rupees, the price of 

coloured one is 3x rupees. 
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The Price of the coloured T.V. _ 3x '3 
The Price of the D & W T.V. * x ~ T 

This sort of comparison wherein we come to knov 

also how many times is one quantity of another is 

known as a ratio. 


D efinition s 

Egti.g_ l.s-a. comparison, between two non-aero 
^ m ^ nti^ . igs s pecify ing how many, times, is one auant-i tv 


in example (iii) above we write the comparison 
of the prices of a coloured T. V. and a 33 & W one as - 

p r-ice of the coloured T.V. 3 - i 

Price of the B & W T.V. “ T OTr Jsl 

We s a y, the prices of the coloured and B & W models 

of T.v.s are in the ratio 3sl . 

Notes- y and 3:1 both express a ratio . More than two 

quantities can also be compared in the form of 
’ ratio. 


Supposing the monthly income of A is double 

of that B and the monthly income of s i s \ of that 
of G. ' 


Assuming the income of C as x Rs. 
Income of D becomes — x and 

Income of A becomes 2 'X — x = 

3 3 


Thus the incomes of a.b anrj o = * , , 

an d G are in. the ratio 

.*( 1 ) 


x 


3 • ~ 


Had we taken 




c* s , 
B* s - 

A * S 


income as 3x 

income would be ■§ * 3 x * 2x 
income would be 2 ^ 2 x 


Rs* 


4 x Rs 
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Thus the ratio of the incomes of A, B and C would then 
be equal to 3x:2xs4x ...(2) 

Since the ratios in (1) and in (2) express the 

comparison of the same three quantities, the ratios are 

supposed to be equal. Thus 

2x 4x _ _ . 

x s —- s —^ = 3x : 2x : 4x 

That is a ratio is not altered by multiplying 

all the terms of a ratio by the same number (not equal 

1 

to 0 ) . Hence multiplying the ratio in (2) by — we get 

3x X ^ i 2x X ” s 4x X | 

=» 3 : 2:4 

Thus we say that the monthly incomes of A,3 and 
C are in the ratio 3:2:4. Equivalent ratios are 
obtained all the terms of a ratio by the same number 
( not equal to zero ) . 



(i) In the ratio a : b 

■a 1 is known as the anticj dent and 
tb' is known as the consequent. 


(ii) b*a is known as the inverse ratio of a:b 

(iii) The compared ratio of two ratios a . b 
atv& c : d is ( a X c ) • (b X d) 

W,e may also have the compound ratios of 
more th? n 2 ratios determined in the same way as 
in Ctese. ’ of two. Thus - compound ratio of the 


given r'i tics 

Cth„, product Of the anticidents) « 

of i ;he consequents) 


(the product 
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( iv ) Duplicate ratio of as3 Is the compound ratio 
of a ; b and itself. Thus — 

2 2 

the duplicate ratio of = a 5 b 

similarly the trip lica^ ratio of a s b = 

3 . K 3 

a i d 

(v) Sub-duplicate ratio of psq the ratio rss 

if the duplicate ratio of r : s is p s q. 

i.e. r 2 : s 2 = p : q 

r : s = \fp : o/q 

—^ sub-duplicate ratio of p ; q 55 '/p 1 

similarly the sub-triplicate ratio of P s <3 
= 3/p s -3/~q 


9.3 Comparison of two ratioss 

We are conversant with the process of 
comparing two fractions. As we know, to compa|e 

two fractions we equalise their denominators. And 

_ _ 1 

also in the same way ordering of any number 
fractions can be done. 

Since a ratio is just an otherwise form of 
writing a fraction wherein the numerator beCorf.*c s 
the antecident and the denominator bpcumes th<»* 
consequent, for comparing ratios . We equalise 
their consequents , Example follows* 

Examples —i Let us compare the ratios Is 2, 3ah5 
consequents are 2 and 5. Their - = 10 ,J 

Hence the- consequents' of each of "the two rati.ps 
is to changed to 10. 

Is 2 = .(1 X '&) (’2^ 5) * 5 * XO 

3s5 = (3 X 2) s (5 X 2 ) = 6 s U 0 

__3;:S > 1;2 
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Thus w en the consequents are made equal, the 
ratio having the greater anticident is greater 
than the other having the smaller anticident. 

Example s -2 Arrange the ratios 2*3, 3s 5 and 7:12 
in increasing order. 


Solutions ConsequehS are 3, 5 and 12 , L. C .M. 
o£ the consequents =60 
Hence all the consequents are to be 
changed to 60. 


2:3 = 

(2 X 20) 

: (3 X 20) 

= 40 : 

60 

3:5 = 

(3 X 12) 

: (5 X 12) 

S 36 i 

60 

7:12 = 

(7 X 5) 

: (12 X 5) 

= 35 : 

60 


The ratios in increasing order are 
7:12, 3:5, 2:3 


9.4 Solving problems involving ratios; 

When the ratio of two unknowns is given 
we need v not substitute two symbols for two unknowns. 
Substitution using one unknown can help us solving 
the problem more easily. Exemple fellows*s* 


Examples- 3 The monthly salaries of Ram and Gopal 
are in the ratio 5:7 and each of them spend 
8s. 3500- 00 out of his salary. What should be their 
monthly salaries. So that the balances after 
expenditure are together equal to Rs.5OOO.0o . 

Solution : (Substitution taken for both the unknowns) 

Let Raid's salary be t x 8s. > 
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' r r.Oi p 


^ C* *i 


l r A 






; cn:b^i^ fl d rlb-Abcordfhfep J tb ■‘the-^qitbhstion - 1 xjty;.. s= , 5,4 7 


. e 1 X -j( I T i 7 "Xt~ 1 if • -• l r-i 

=5 £ v -I ‘ 

■ hi y Xjfi yuer.f na G 1 1 f-jrj' , : 
~i^> - ■ ~7x i .j=r_5y- -_.-,_ —_ 

=£> 7 X - 5y = 0 -. 


J.-T 


bx*f 


( 1 ) 


Ram's balance money s= (x - 3500 ) Rs. 
t’U^Ior- gjj n o nworj-rn _ x - u 1 n , 

Gopal's balance money = ( y b 35 00 ) 

* S 'dwsllaii ■ eXqmoxl. .vf *■='. o u-2^- , p-' 

According to the question -* ' - *’ 


Rs. 


icqcd One ns> 


1 to 


f J 4 ‘- J f ; *U3■"<35 00 _,; = 5 0 (y p, 


ft ■ 


bnoqa me rid >0 done f nr< T • 5 < r -._ r 

. r , x + y = 12000’ .'(2) 

■ £ “ rb b&rfU .Vlf-Ics Pir* -t , O' , , 

L i e iau S g et tw 9 equations with two unknowns x and y 

-I&U-tS aoonslod ijHH H-r-.r' i J 

■ thip s i’multaneous £y ? ’ ■the'ba lu'es of th. 

V * - J . ' >_ I , -»• 

unknowns c 3 n be determined. 

^oJLyiion "'{ 'using one 'symbol ) 

- Sir ? Ce the batio of the salaries of A and D 
is given as £>„ 7, we’assume - 
Ram's salary as 5x Rs. 
and Gopal's salary as 7x Rs. 

'Balance of R a m = (5x - 3500 ) Rs . 

Balance of-G op al =(7x-. 3500) . Rs. 
‘Aceordin-g feb .-the question — 

r \ , 5X ^"~ - 3500 + 7X - 3500 = 5000 

- - . 77*; 12x = 12000 1 -I..- 

1 ' ; 'i r ,,r? et r, e J u abion ^ with on e unknown and after 

;; ?olvi ng _ the equation ^the v alue o£ x Can b@ 
Stetsrminea. Thereafter the salaries o£ Ram and 
Gopal can be determined. 

- Thus ■substitutions for the un ta «-of which 

"t h s . __ 1 ■ <*■ m v > 1 

10 IS given Can be taken us lng one symbol 
°hiy eta thereby the Solut±on faecomes confine(j to 

only on e equation. 







Let us see another example Involving ratio. 

Example! - 4 The r®tlo of the l^pys and girls 
on rolls in a schoql was 8|5. In tehe final 
examination 50 boy^ and 40 gifls passed out* If 
the boys and girls are in th/e ratio 5s 3 , 
determine number &boys a rsjA numtfceg of girl§ that 
were there originally. 

Note: There ate ratios involved the 

question, OnO Jjatio concerns wiljh the boys 
and girls wt|j.c|h were originally there and 
the one contifJrtis with the remaining number 
of boy® and ift the school. The original 

numbegrs are Jre£ated to the regaining numbers. 

knew o% tie m, the o*her one be 

dntef-mined. 

Hence substitution shall be made 
either for the Aumbefs of boys and girls 
that were originally there of the remaining 
numbers of bc>ys tend girls . 

Solution : Let original no. of bpys be 8x and 

the no. of girls be 5x, *0 boys and 40 
girls passed out-' remaining no. of teoys 
s g jc * 50 and remaining b£ girls 
= ^ - 40 

But their ratio is 5 : 3 

Bx - 50 _ 5 

* * '?x - 4^ 3 

x *an be determined by solving the 
above equation and thereafter the o^gxnal 
number of tteys and ongb) 91 number Of 
girls can be determined^ 



9,5 An im portant concept relating to r atio: 

j 

What kind of quantities are those of which 
we'are talking of the ratio ? The examples that 
have been discussed show that each of the ratios 

A 

given speaks of the comparison between the quantities 

i 

( or measures) of the same kind e.g. 

In example (3), the given ratio concerns 
with the salaries'of two persons expressed in rupee? 

In example* (4) the given ratio concerns 
with numbers of boys and girls. 

Ratio of the quantities ( or measures ) 
of the same kind of thing taken in the same unit 

*r 

of measure gives us a rational number, like - 

The ratio of the weights of two objects 
both in the unit of Kg may be 3:5. This ratio is 
nothing but a rational number J- . 

We also talk of the ratio of two measures 

with different kinds of unit-measure. For example - 

1 * 

A 

We express the ratio between price and 
weight of different commodities in the following 
manner. We say the price of rice is Rs.8.00 per Kg. 
which means that the ratio of price in rupees and 
weight in Kg of a certain quantity of rice is 8:1 

opeed 50 Km/hr. shows that the ratio of 
the distance ■covered and the time required is 
50: 1 and so on. 

9 ' 6 ft.J^ation of rati os with percentage-. 

Since percentage is also a mode of comparison 
of one number with another. It can also be expressed 
as a ratio and vice versa. 



(i) When we say 5% what we mean ? 


We mean that there are two numbers. The first 
number contains as many 5s, as the number of 
100s in the 2nd number 4 

Otherwise speaking s- 

Ihe first number is 5 when the second 
number is 100 

The ratio of the two numbers = 5 s 10o 
Hence 5% = 5 : 100 = 1 : 20 

(ii) When two numbess are in the ratio 3:5, 
it means ~ 

When the 2nd number is 5, the 1st one is 3 

When the 2nd no. is 1 the 1st one is 4 

o 

When the 2nd no. is 100, the 1st one 

is 4 x 100 
5 

The comparison in the two numbers is 
3 

^ x 100 in 100 which is equal to 6 0% 

Thus the ratio 3:5 in % - ^ x 100 

= 6 0 % 


9.7 Usefulness of ratio : 

(i) it compares two (or more) measure ) ; 

(ii) xt helps us working with smaller numbers 
m place large numbers by taking there 
ratio instead of the numbers themselves? 

(iii) through ratios comparison of more than 

one quantities can be easily visualised. 
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9,8 Proportion; 

The concept of proportion is rather an 
extension of ratio. 

Definitio n; P roportion is a statement showing 
equality of two ratio s 
When the ratios ash a nd csd are equal 
then the statement 

a : b = c : d 
is said to be a proportion. 

We say - 

a, b y c and d are proportional or, 
a, by c and d are in proportion. 

We also write it as arb c ; d 
We read it as a: b xs as c ; d 
In the proportion a; b =* csd 

a and d a r e known as the extremes and b and c are 
known as the means . Expressing the ratios contained 
m the proportion as fractions, we get - 

a _ c 
b d 

ad = be 

Thus we sea that - 

The product of the extremes is the product of the 
means . 


9 •9 Continued 


If asb = bsCy we say 

and c a r e in continued proportion. 

(or a,b and c are in proportion ) In this case 

the mean proportional , a and c are 
the extremes. 



We get 


a. __ b 
b ~ c 



that is> product of the extremes 


(mean propor¬ 
tional) 1 ' 


J.10 Proportions available from a given proportions 

(1) If a : b = c s d 


then 




1 
—k 

c 

d 




bs a = 


d: c 


. asb = c:d b: a = d:c 

Thus property is known as invertendo 


(2) If a;b = c:d 

a c 

then E = ■g 

ad = be 

=* ft = " H t- °3 

=*■ - I = I ^ a! c b: a 

a;b = c:d=^ a;c = b:d 

This property is known as alternendo 


(3) If a s b = c s d 


.. a o 
then H = d 





(adding 1 on both 

sides) 


3 ± b - = c + — (a+b) : b = 

—7 b d 

( c + d) s d 

• a .b B c;d (a -^b)"3 b = ( c + d) " d 

Thfs pr©p@rty is known as compenondo. 
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( 4 ) If a s b = c s d 

., a c 

then £ = 3 


fL _ 1 = ~ 1 (subtraction 1 from both sides 

b a. 


a b c —( a _b) s b = ( c - d ) id 
► ( a-b) : b = ( c ~ d ) s d 


b d 

a ; b = c:d - 
This property is known, as dividendo . 


(5) If a : b = c = d 

a + b c + d 


then 


again 


b “ d 
a-b c - d 


(by cumponondo ) ...(a) 

(by dividendo ) .(b) 


(a) a+b _ b _ c + d x d 

(b) ~ b a-b d c-d 

t, .J| -^>(a+-b) s (a-b) = ( c+d ) = (c-d) 

a:b = c;d (a+b); (a-b) = (c+d) (c-d) 

This property is known as componondo and 
dividendo. 

Application on componendo and dividendo- 
Examples If -g - find out the value of 3 ? 

Solution? 



2 

3 



1 

2 


By componendo arwsk dividendo 


(3a) + (4b^ 1+2 

(3a) - (4b) “1-2 


— 3a + 4b 3 

"3a — 4b “ — 1 “ = - 3 s 1 


Examples If2a+3b7 

2~a - 35 “ 5 ' find out -g ? 
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Solution: 2a + 3b _ 7 
—~ 2a - 3b 5 



(2s + 3b) + (2s — 3b) 7+5 

(2a + 3b) - (2a - 3b) ' 7 - 5 


(By compo- 
nendo and 
div^dendo) 


\ 4a _ 12 

“ 6b “ 2 


. a _ 12 
== / b 2 


x 


6 

4 


^| = | = 9: 1 = 9 


Example s It 4a + 5 j2 _ 2. find out the value of 

4a - 5b 7 

3a + 2b 
3a - 2b 


Solution : 4 a + 5b _ 9 

4a - 5b 7 


(4a + 5b) + (4a - 5b) _ 2_±-Z 

u * - ■■■ y r — g _ 7 

(4a + 5b) - (4a - 5b ) 


(by compo- 
nendo and 

dividendo) 


8a - 

=? Tota - 2 



16 10 
2 8 


10 

1 




3 

2 


x 


10 

1 


v 3a ... 

^ 2b " 


15 

r 


v 3a * 2b_ 
^ 3 a 2b 


IS' + 1 _ 
T.5 -~1 “ 


(By componendo and 
dividendo) 


3 a +■ 2b 

^=7 3a '-i2b 


(6) If 




16 / _ 8 
~ 7 


a + c + e +_ 
“,b + d + f + 


( 


Sum of t hefrHS ) \ - 

Sum of tUijilS 
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Where NS stands for numerator, and DS stands for 
denominator * 


Let b “ d ~ f " 


■ * a * 


K 


a = bk, c = dk, e = fk, ...... etc. 

Putting these values of a, c, e, .etc 

We get a + c + e + bk -t dk + fk + 

b + d + f + ..... b -j» d -t f+ .. 

— ^ L b + d + f + . • i i' i 

cb + d + f+ . ) * r , ; 


R - ^ - C - e 
K b ~ d ~ f 


—£.arcplc : if a< b, c, d are in continued, 

proportion then their reciprocals are also in 

continued Proportion and vice versa. 

Solution s 

a, b, c, d are in continued proportion 


-x a _ b 
-7* h - 7: 


d 


= K ( say”) 


— i _ 1 _ 1 1 

a/b b/c = c/d 


K 


a b r. “ k 


( I > 


i i 


= < B ) 


( I > 


( I ) 


#= — 

K 


_ 1 1 
a b ' c an b. ^ are in continued proportion. 

Converse c a n be proved by te.K.ing A in place of 
E in P^ce of b, i ln pJtace and | 

in place of d. 


5£aE2lei If U + x ), ( 4 + 


continued 


x) and (5 + x) are in 

proportion then £ i 0 a oat the value of * 7 






-:117s- 


So lutxon s Since (1 + x) # (4 + x) t (5 + x) are in 

continued proportion. 


1 +-2S = |_±_i 

4 + x 5 + x 

^ (1 + x) +, (4 + X) 

(1 + x) ~ (4 + X) 


(4 + x) + (5 + x) 

(4 4- x) - (5 4 - x) , 


(by componendo end dividendo ) 


5 + 2x 

- 3 


9 + 2x 

- 1 


(5 + 2 x) _ ( 9 + 2x_l 3(9 + 2 x) = 

3 1 ^ 

1(5 + 2x) 

27 + 6 x = 5 + 2 x ^ 6X - 2 x = 5 - 27 

^ -22 -11 _ q I 

4x = - 22 ^ x = - 4 - -- 2 " 2 

1 

The Value of x ~ ^ 2 


Examples 


x - . £md out the value of 

x r A a+b ' 

_ . x + 3b ? 

x + 3a_ + x * 3 b 
x - 3a 


Solutions 


x = 


6 ab 
a+b 


2b 

a+b 


v x + 3a 
x - 3a 


2b + (a + bl (By componendo and 

2b - (a + D) ' and dividendo) 


•v x 4 3a _ a + 3b_ 

=r x - 3a - b - a 


.. 


Again 


x — 


6 ab 

a - + b 


x__ 

3E 


2 a 

a+b 


x + 3b _ 2a_+_ 

x — 3b 2a 5 — 


a + b) 
a+b) 


(By componendo 
and dividendo) 


^ x + 3 b 
^ x - 3 b 


3a + ■ b 
a-b 


(it) 
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Prom (i) and (ix) we hav3 

x + 3a x + 3b _ a •+» 3b 3a + b 

x - 3 a + x - 3b b - a a — b 

— ~ a — 3b + 3a 4- b 

a - b 

2a - 2b _ 2_(a - b) _ 0 

a-b * 


a—b 
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VARIATION 


10.1 Introduction s 


Quantities which can assume any valn a. 

rt I 

What# So-ever, it_ is knpwn as a variable. If 

f w I 

two variables are such that the change in the 
value of one causes the,, other one to change 
so that the ratio betweofi them under the 
original conditions and the changed conditions 
as well remain equal. They are said to vary 
directly with each other* For example* the 
weight of an article and the price of it. 


Weight of sugar Price 
1 Kg. Rs.9.00 

5 Kg. Rs.45.00 

8 Kg. Rs, 7 2 .'00 


Ratio_ 

1*9 

5:46 = 1s 9 
8*72 * 1*9 


and/ so on. Thu s we see that ur : p has th e same 
ratio in all cases. 


If two variables are such that each 
variee as the reciprocal of the other# then they 

V 

are sfeid to vary isnzEgely with each other. The 

following is an example 

When the number men ds iricreased# the 

numbejr of days required for completion °f a ’ “ 

is decreased and vice-versa. 

No.of men employed Time required for 
to ( 3o a wr,rTc O-O completion - 

20 f 2 


30 


8 


( 1 ) 

(2) 

(3) 
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It can be seen tha^, , 

in (1) , n : | * h 0 « 240 * 1 

I 

in (2), n : | = 10 s = 240 t 1 

in (3), n : — = 30 : ~ * 240 s 1 

1 

Thus n varies as ^ 

It can also be seen that — 

in (1) , t : i = 12 s ~r- = 240:1 

n 20 

in (2) 5 t s — = 24 : jj-q « 240 : 1 

in (3) , t : i « 8 i ~ 240:1 

Thus t varies as ~ . W e can also see that 

in ( 1 ), n X t = 20 X 12 = 240 
in (2) , n X t = 10 X 24 a 240 

m (3) , n X t # 30 X 8 - 240 

ibug in eacjh of the cases the product of 
n X t remains unaltered. 

If x varies as y ( i. e * varies directly as y) , 
we write — x qq y 

and wg have seen that 
x 

- - K ( a constant ) 
or x = k Y 

^ rics inversely as y, that i^, x varies 
as we write - 

x *£ i 

y 

and we have seen that 

x x y = K ( a constant ) # 
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lt can be seen that the unitary method of 
calculation is very much analogous to variation. 
The illustrations below will make it clear. 

2 

Examples—1 If 300 m of land can be turfed 

by 18 men in 1 day, then 

2 

(i) how many man can turf 4 00 m in 1 day ? 

(ii) what area of land can be turfed by 30 men 
in one day ? 


10« 2 Unitary method of solution : 


(i) 300 m requires 18 men 

2 , 18 


1 m will require 
2 

400 m will require 

= 18 X 


300 

18 


men 


-( 1 ) 


300 

400 

300 


X 400 


= 24 

It c a n be seen that number men and the 
area to be turfed vari directly with each other 


No. of men (n) 


Area to be turfed(a) 


n 1 = 18 


n = ? 


= 300 
a 2 * 400 


10.3 Solution using princi ple of variation: 

Since n a 

n = K X a ....(1) where K is a 

cons tant 

when n = 18# a = 300 

Substituting the above values m the 

preceeding equation we get 

18 * K X 300 
18 

- 3 00 


or K 


( 2 ) 
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When a — 4 00 m 
(1) ^ n = K X a 


18 

300 

24 


x 40 q 


w e can observe the value of K obtained in 

step (2) of variation, process is the same as 

2 

the no. of men required for turfing 1 m area 
as determined in step (1) of the unitary method. 

So t he analogy is established. Similarly 
solving Ex. 1 (ii) - 

Unitary Method s 

2 

18 men are required for 300 m 

300 2 

1 man is required for m 

3 0 men are required f 0 r x 30 or 500 m 2 

Variation method: 


a ot n ^ a = 
When a = 300, n = 18 
(1) 300 = be 18 , 

when n =30 


k n.. . (1) 


- 3°0 
18 


(1) a 


K X n 


300 

18 


30 


500 m 2 


It can further be seen that the value of 
the constant K in the variation method is 
exactly the same as the area that can be turfed 
by 1 man in 1 day. 


Thus the analogy i^ the two methods can 
be well established. 

Examples-2 _ 34 men can Bo a Work in 40 days 
H 0 w many men can do the sarae work in 15 days ? 




Unitary Method : 


40 days are required for 24 men 
1 day is required for 24 x 40 men 
15 days arc required for i L- = 64 men 

: l OBi. number of men (m) required for 

doing a work varies inversely as the time (t) 
they take, 

ra 

ra = K x i .......1(1) 

When m = 24, t = 40 

(1) 4 24 s K X 4s“ 

^ 40 

^ K = 24 x 40 .(2) 

when t = 15 

(1) m = K x i 

= (24 x 40) x i—- 
= 64 

It can be seen th&t the value of the 
constant K as determined in step (1) of tte 
variation metbdd is the same as the no, of men 
required for d-dng the work in 1 day as calculated 
in the unitary method. 
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10.4 


Alternative form of -the Variation v-1 ue s; 


(i) 


* 4 * '*> w * 


x t&k. y x “ ^ y 

Supposing whan x = x^ , y 
then (1) = k y 1 .... 


. ( 1 ) 

*y 

■*1 

( 2 ) 


again when x and y change from x^ to x 0 

i 


( f. ) x. 


and y x to y 2 than ( £ } ■=*> x ? «* ky 

O) fl_ y l 

( 3) y X- v .........(4) 


^ ^ V 


2 


-A 


x 


'2 
y, 


* ** m 


A 5} 


1 

' Y 1 '2 

This can also be used as a rule for 
direct variation. 

(ii) x<*^x = |^ xy5=K ..CD 

Supposing when x » x^, y « y 

then (1) ^ x x x yi » K ..(2) 

Again whan x changes from x x to x 2 

aild Y CVnn ^s from y;L to y 

then (1) ^ x 2 X y 2 = K . . .?.(3) 


C2) and (3)^ x x y x » x 2 y 2 ....(4) 


=7> 


2i 

*2 


(5) 


Thus step (4) in (i) an a. step (4) in 
(ii) sh Q w the alternative forms for the 
rules of direct Variation, and inverse 
variation r e sp eC ti V ely, step (5) of (i) 
and step (5) of (ii) are also the 
alternative forms for the rules of 

ect variation and inverse variation 
respectively, : 
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-Ini <.'sr = 

Exemples follows; 

H em P le — 3 Find the final volume of a gas when 
Its temperature increases from 200° K to 300°K at 
constant pressure. The initial volume of the gas 
at 200° K is 250 ml. 


SoUrtion_^ Since at constant pressure the volume of a 

r 

'ga& is directly preportionaii to thent.l • * 

temperature so these two are in--dinect r .; 

A. ^ 

variation. So applying the direct variation 
principle i.e. 




Lit. '-A 


300 125 

V 1 - ( * aSG > 


= 375 ml 


Eyemp le - 4 What is the length of the shadow of a 

tree of length 17 m. when its length was 15 m., when 

s ' ’ 

its shadow was 20 m. 

.Solution; The length of the shadow of a tree incrreases 
as the length increases or vice versa/ 

Let length of the tree be and arid 
its corresponding shadows are b-^ and b^ 

So applying the direct variation principles 


X ~ 2 

= -==— x ■jb. 

2 * * 1 

-17 68 m 


s / 
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„ i.-B&empke- . 5j , At constant temperature t* ^ ^ ^ ^ f, 

give^fjnass pl^any gas is, inversely proportional to 

the- 1 pressure* If ^ ^ % and V 1 ' V 2 ls the P ressil *re 
aridity volumes of a gas at constant pressure are 

r *. ^ 

ei£&3®fli tfie -different stages then according to the 
principle 


d 


^ ■&! ;> V 2 P 2 


i;J r ^ 


V oC '‘p when 1 is constant 


Exempts What is the volume of a gas at constant 
temperature when its pressure is 315 ml, and given 
that the volume of the same gas is 04 0 ml, when its 
pressure is 270 ml. 


Sod utipp Applying the inverse variation principle 

i.er v i p i “ v 2 ^2 an< ^ P uttin 9 known values 
we have 


--d 


■ i r 


270 x 040 s 315 x V, 


V = 270 x 0 40 


315 


ml. 


~ 720 mlh 
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10.5 Joint Variation; 

There are occasions when one variable 
varies depending on more than one variables. 
Examples follow. 

(i) Number of days required for doing a 
work varies depending on the number workers and 
the duration work rendered every day. 

(ii) Volume of a given mass of gas varies 
depending upon the absolute temperature and the 
pressure. 

There is a theorem relating to such 
situations. The theorem states - 

If L varies as ii when c is constant.;) 
and a varies as C when D is constant/ then A 
varies and DC when both D and C vary. 

P roof s Suppose a, is the value of A when b^ and 
c 1 are the values of B and C respectively. 
Further suppose, that is the value of A when 

and are the values of 13 and C respectively. 

The change of A from a 1 to a 2 under two 
situations, e-.g. 

(1) B Jchanges from b^ to b^ c remaining 
unchanged at 

(2) C changes from to C 2 B remaining 

u'nchanged at b 2 . We represent the above facts 
below. The value* of A becomes 

= a x when B and C have the values b x and 
respectively 


Cl) 
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*= a', when becomes the value of 3 and 

continues to be value of C. (ii) 


- & 2 v when b 2 continues to bo value of 3 and c 2 
becomes the changed value of C , » , . .(ill) 

Prom (i) and (ii) we get 



Civ) 


From (ii) and (lii) wo get 



Hence (iv) x (v) 



b l C 1 

T- X - 

^ o 2 



Thus A o<. D x c (proved ) 


The following example may be seen . 


Example^.—6 8 men can do a work in 3 0 days 

working o hours a day. In what time can 10 men 
do the work if they w Q rk for 8 hours a day ? 


S olution^ (Unitary method) 


8 men Working 6 Hours a clay to the 


work in 30 days, 

1 man working 6 hours 
1 man working 1 hr. a 

in 30 x 

10 men working lhr. a 
work in ^ ^ , 8 x 6 

ra —' 

10 ! me h working 8 hr s 
work in -3-9* 8 x6 

‘ 10"*; Q ,, 


, 30 x 8 days 

day ?° e fhe work 
8x6 da3*s • 
day cm do the 
days - 

a day <£*> do t he 
days — ,18 days- 
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10.6 varjation 


No. of days required ( n ) 


vanes 


inversely as the duration of work done every 
day ( t ) . i - e . n oC l~/t i) 

No. of days ( n ) varies inversely as the no 

( ml rtamm "1 1 - n ( IX ) 


men (m) employed i.e n <sC — 
(i) and (ii) =$► n x — 


r=> n = K x 


When m = 8 , n = 30, t - 6 


Eq. (1) = 7 ^ 3 0 = K x —| 


6x8 


K = 30 x 6 x 8 


Cii) 


When m =10 and t = 8 

1 

Eq. (1) ^ n - K x t — 


= 30 X 6 x 8 x 


= 24 


8 x 10 


It can b e seen that the values of K in the 
solution or* variation principle is the same 
as the number of days required by 1 man working 

for one hour a day. 

Thus closeness between the method of 
variation and unitary method can b e observed. 
Examples follow- 

m am olp:-7 5 persons spend 1000 rupees in 
30 days. What amount of money will be spent by 
7 persons in 20 days ? 

Elution-- ( Data is shown i-> a table for 

convenience) 

So.of person | Expenditure | days _ 

1000 30 
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Expenditure (m) varies directly with no, of 
persons Cn) 

i .e. mcxl n (1) 

Expenditure (m) varies directly with the time ( t ) 

i > 0i rn t 

(1) and (2) ;=$> nxt - | >m~Kxnxt..,(3) 

when n = 5, m - 1000 t =30 


( 2 ) ^ 


1000 S K x 5 x 30 

„ _ 1000 _ 20 
^ ~ 5 x 30 ~ 3 


When n = 1, t 


30 


(3) m = K x n x t 


20 

“3 x 7 x 30 = 1400 Ks, (Ans.) 


Example;-8 



=*> 

=4 


Combined gas lqw 
1 

vcx -p / ( T is constant) by Doyle's law 
v o< T , C P is constant) by Chorle's law 
1 

V p y T * (When P and T both vary) 

V = k| 
pv 

"t = K constant 

1± V 1 _ = P 2 V 2 
T. m ' 






mdas or any gas 
>0t ' 1 • n 


temperature 200°K the pressure is 100° m mercury 

olumes 30o ml. Find the temperature of the given 
gas if i*ts- pressure changes to 4 00 ml mercury and 
volume changes to 100 ml. 


to 400 ml 




Solution;, From the joint Variation 
principle w@a known that 



V 


1 


P 2 V 


2 


Putting the value we get 

„ P 2 V 2 „ 

T 2 - P x V x X T 1 


4 00 x 100 m 
100 x 300 1 


4 A n 

= 1 X T 1 = | X 200 K 


= K = 266 | K 


This can b e expressed in degree Ofiiiftgrad'e^ scale, 
as t° C = (t + 273 )° K 
Ex£. 50° C = ( 50 + 273 )° K 
= 323° K 

So while conversing a Kelvin scale in to _ 
centiarade scale we have to substract 273 from the 
given value sq that the result will be in 
centigrade scale. 
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POINT 


11*1 Introduction; 

The concept of point is as old. .as human 
civilization. In different contexts we have been 
assuming different objects as points. 

11.2 'Point' in different context ss 

1. The P.E.T. of a school gives two marks on the 
play ground for volley ball or badminton posts 
by a spade. These represent points. 

2. On a globe or geographical map Bhubaneswar 
and Calcutta are marked with dots. But each 
of them occupies a vast area. In a diagram 
of the solar system even earth and the sun 
are shown as dots. But each one is enermous 
in size. 

3. Even in certain situations it is not possible 
to denote some objects m the form of a point. 
To locate the Solar system as a point in the 
Spiral Nebula as an impossible task. 

Point is the basic concept in Geometry. 
We can however have a good idea of these 
concepts by considering examples, h fine dot 
made by a sharp pencil on a sheet of paper 
resembles a geometrical point very closely 
than a point on the black board by a piece 
of chalk. The sharper the needle of the 
pencil the closer is the dot to the concept 
of 3. geometrical 


point. 
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Euclid, the father of Geometry, defined 
point in his own way in his treatise ‘Element' . 
Later on it was observed that the definition 
had two major defects; 

Ci) the definition was based on a negative 
statement. 

(ii) it was circular m nature 

Whatever definitions for ’Point' have been 
proposed, these have been found to be defective 
and wanting. Safer method is to take the term 
'Point* undefined and then make adequate number 
of axioms about point to yeild the geometry we 
desire. 


LINE 


12.1 Concept s • - 

1 . Fold a piece of paper and press the 
two parts together. On unfolding it you will see 
that a straight crease is formed which resembles 

a line. 



2. Hold a piece of thin spring by its 
two ends and pull it, so that the spring becomes 
tight and straight. That is part of a line. 

A B 


Fig** 2 
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3. The edge of a table, a 


side of a 
of a line. 


rectangle are examples 



box and the 
of a portion 


Fig.3 

4. A line means the lino in its totality 
and not a portion of it. Obviously a line cannot 
be drawn or shown wholly on a piece of paper 
whatever may be the size. In practice only a 
portion of a line is drawn and arrow - heads 
are given in both the ends to indicate that it 
extends indefinitely m both the directions. 

A D 

4 - —.. . . — 

Fig.4 

So a line has no end points. 

In different times men of Mathematics 
have also taken attempts to define line. 

Afterwards these definitions were also found 
to be defective. So 'line 1 has been accepted 
as an undefined term and adequate axioms have 
been developed to clarify the concept of a 1 lino * 



PLANE 


1 Concept 


1* Let us discuss about different surfaces 
of cylinder, cone, and a cube. 




Fig.l 

Take a pencil A3. Put tnat pencil on the curved 
surface of the cylinder as shown in the figure-i. 
The pencil will not remain stable. Similarly on 
the curved surface of, the cone, the pencil will 
not be stable. The pencil will remain stable when 
put on the surface of a cube. 

So it ""is now ‘ clear’ tKat" the - pencil remains 

stable as more points of-the. .pencil -touch the 
surface of the cube. Such surface is part of a 


plane. 

2. if we insert three nails of different 
length on a piece of small wooden plate and keep 
the plate upside down, these three" nails will 

touch the plane. 



Fig.2 

H e nce three „on-co-llinear points will 

always determine a plane* 
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3. A curved rod will bo straight when it 
touches a plane surface at every point. 



Pig.3, 

4, The surface of a smooth wall nr the 
smooth surface of a black board is the geometrical 
plane which extends endlessly in all directions. 



-L 

Pig.4 

With these initiative ideas, we build the 
axioms regarding plane taking it as undefined term. 

13,2 THE MAIN COMPONENTS OF AXIOMATIC GEOMETRY 
1 * Undefined terms 

a) The terms having no definition arc called 
undefined term. 

b) The number of undefined terms should be less. 

Examples Point, Line, Plane, and Space 
(Space is not mentioned as undefined term in our 
text books since at the secondary level we are 
confined to plane Geometry only)„ 
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2. P ostulates or Axioms 

The basic facts which are taken for 
granted without proofs are called axioms. 

1 he axioms or postulates express our 
intuitive ideas about how points, lines and 
planes are related. 


Axiom — 1 

1. Lines a nd plane® are set of points. 

2. Given two points there is exactly 
one line containing them. 

3. A plane contains at least two points 
and if a plane contains two given 
points it contains the line through 
these points. 

4. There exists exactly one plane 
containing three given non-collinear 
points. 

5. If two planes intersect, their inter¬ 
section is a line. 


13.3 Examples from dally life: 

Axiom - _2 W e can know that the line has 

straightness. Straightness can be seen from the 
experience of the wood cutter. He first takes two 
points at the end of the timber. He stretches a 
blackened thread through above two points. 

He presses the blackened thread on the timoer. 

Then he gets the line to cut the t i mbe:r * 

So it is now clear that through two 
given points one and only one line can be 


drawn 
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Axiom - 3 We can observe the work of a mason 
who uses mortar (mixture of cement sand and 
water) to make the surface of a floor plane. 

He first make® two small heaps of short height 
of mortar. He puts his plane stick (Gnj) on the 
heaps. By water level he tests that the stick is 
in horizontal position. Then he puts mortar in 
between these two heights and. fill the gap between 
them. 

So it is quite evident that if two points 
lie on a plane# a line drawn through those two 
points also lies on that plane. 


Fig. 5 

Axiom - 4 The mason after preparing two heaps 
as discussed above, prepares the third heap which 
is not collmaar with the first two. Then using 
his stick he fills the gaps between the three 
heaps and makes that portion of the floor plane. 

So how it is clear that one and only one 
plane exists containing any three non—collmear 
points. 

— ^12 11!—^—5 The intersection pf -two adjacent 
walls is part of a line. H e nce the intersection 
of two planes is a line. 
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ft2SiL9 .i l 1 . - T . . £> Given any two points P & q (Not 

necessarily distinct) there is a unique non- 
negative real number associated with them. This 
is called the distance between P and. Q„ 



This distance is denoted by PQ. 

Example 

(a) The ariel distance between Keonjhar 
and B hub a nes war is 200 Kms, It is a real number. 

(b) P = Q PQ = 0 

So the distance between Keonjhar and itself is 
0 ( Zero ) . 

Axiom — _7 Tnere Is a one-to-one correspondence 

between the points of a line and the set of all 
real numbers such that the distance between any 
two points is the absolute difference of the 
corresponding real numbers. 

Examples s — 


- 3 - 2-10123 

1 . (a) W e Know earlier that line is. a set 
of points. 

(b) These points are related to real 
numbers i»e» there is one—to—one 
correspondence between these points 

r 

and the real numbers. 
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Let us start from Bhubaneswar to Kaonjhar . 

On the way w e will cornu across Killomotro stone 
marked with 0, 1, 2 etc. Those stones are related 

to that place like our set of points on the line 
with real numbers. 

2. The real numbers so related to a point is 
called, the co-ordinate. 

3. If we want to find out the distance between two 
points , it is necessary to take the absolute 
value of the difference of their co-ordinates. 

5 11 

——» --—»— 

A D 

If the co-ordinates of ^ & Li are 5 and 11 
respectively AD = | 5-11 | — ] -G | = G 

or AD = J 11 -5 | =l6t =6 

Xf the co-ordinate of A is ' x 1 and that of 
B is ' y' , A3 = J x - y j ( x,y 6 R ) 

4. W e know that in the set of real numbers there 
are infinite numbers. Each one of them is 
related to a point on the line- So a line 
contains infinite number of points* 

13.4 BETWEENNESS 






A B C 

(a) in this figure point B lies in between 
A and C. 


Q. 


P 


R. 
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(b) In this figure it is clear that no point 
lies in between the other two". *'*' 

Definition ; 

Three points A, B & C are in a line and 
AC = AD + BC. 

We can say that the point B lies in between 
A and C. This can be indicated 

A - B - C C - B — A 

The co-ordinates of A, B and C are x,y and 2 respectively. 
If x < y < 2 or x> z-then we can say the point B 
is in between A and C. 

13.5 SEGMENT 

A and B are two different points. The 
union of the set of points between A and B 
and A, B is called the line segment AB . 

W e denote the line segment AB by AB. 

- So -AB = {.A^ b\ U £p [ A - 9 - b} 

RAY 

V—-» 

A B 

AB = AB U j P | A - B - P] 

and point A is called the vertex of the ray. 

13.6 OPPOSITE.RAYS 

If A lies between B and C then the two rays 
ids and AC are said to be opposite rays. 


4r 




T 




C 


A 


B 



BC 


U AC 
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j_3,7 THE RELATION AMONG LINE SEGMENT, _ RaY AHD LINE 


(1) 

AB 

C 

-r-* 

AB 

C 

4 — 

AB 

(2) 

-^ 

AB 

U 

BA 

=5 

V 

AB 

(3) 

AB 

n 

—V 

= 

AD 

(4) 

M3 

u 

ab 

— 

AB 

(5) 

M3 

n 

AB 

— 

AB 


. — ^ 

Many such relations among j*.D, 2 iB and nD can be 
established. 


14.1 Planes a nd their Separation 
introduction 

W e have intuitive notion that any point 
on a line divides or separates the line into two 
parts, taking the point with each part. W e 9 et 
two opposite rays with that point os the conmcm 
initial point. 

- A 

4w ., » • tm . — - -.I-. — -- - --— . . - -t— 

B C 

- ____ Big.l 

In figure (1) 'A 1 is a point on a line B* 

Taking two other points B a nd C such that 
B-A-C two rays A?3 and he are obtained* Hence, 
(1) hB u he = L and (li) AB A fiC ^ { A \ - 
A similar situation occurs m case of a plane* 
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14.2 Planes- Separating 

Let us take a piece of paper. Draw a lrne 
on the paper. Then the line divides the plane 
containing the piece of paper into two separate 
pants. In other words the line divides the plane 
into two disjoint sets. Now the plane itself is 
divided into three separate parts i.e. Half 
plane Half plane H 2 and the line L. 



In figure (2) Consider the plane 'S', 
the line L divides the plane S into two 
separate parts as H^ and - Each of these parts 
is calleda half plane. Since H- O JJ = 0 , 

L = 0 and H ± O H 2 = 0, H ± , ,H 2 and L are 

disjoint sets. But UH 2 UL = S. 

Xf two,points P and Q lie on one side of B, 
then the linb segrpent PQ does not intersect B. 

On the other hand/ if these two points are in the 

f —'i i 

opposite sides of B , then the line segment ^ ^ 
intersects the line ,B. 

1 4 „ 3 Connexjty of sets s 

Given a set S.' We take arbitrarily any 
two points' A* B in S and if the entire segment 
AB lies in S, then ' S* is called a convex set. 
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In Big.3 the diagrams shown are examples 



The following sets shown in fig. 4 ^ not 



Pig.4 


To show the sets in Fig .4 are not convex, 
we have to arbitraily taken any two points 
A and B in S and then observe that AD does not 
wholly lie in s«., . 
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Notes— A set consisting of only one point is a 

L " ” ~ ~ '"*'** ' rt in* “'c y -k p —, »fi t a. fi 

convex set as we can take only one point. 

(say A) in the set and AA belong to .set. 
Similarly a line and. a space is convex set. 


Definitions 

S is a set of points, A and B any two 
points in the set S If AB Cl S, then S is called 
a co nv ex set. 

(i) O of two convex sets is a convex set 


X £ A a 

nd 

B 

in S x aD 

C 

S 

Similarly xf 


B 


(11) \ 7\\ , fi arc convex sets. 

Notes- 'Let us take S i and S 2 both being sets of 
points. 

Xf a and a are arbitrarily any two points 
5 and | S 1 is a convex set (1) 
ire two points in S 2 ■* 

— Tip, <Z S 2 and S 2 is a convex set. (2) 

(1) .and (2) s j_ ^ S 2 _ A B 

A B C- S 1 D s 2 

S 1 .ft S 2 IS also a convex set. 

Hence we conclude that intersection of two 
convex sets is also a convex set. 

Cor. 1 L 1 and b 2 are convex sets. If they 

intersect at a point P# then 

1 

Ll f\ L 2 = { P\ is also a convey set. 

^ O t, fi ( Convex ■) 

Cor.2. It 'L 2 L i n L 2 

. _ T 1 convex iset their inter 

Since L 1 and L 2 ■are conve 

section JS is also a .convex 
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ANGLE AND ITS MEASUREMENT 

15.1 Introduction 

in our day-to-day life we use the term 
'angle' in different contexts by ref©ring to the 
'angle xn a room' we mean that part of the room 
where two walls meet, angle of a table means the 
part of the table where two edges of the top of 1 
the table meet. Thus the term ' angle* has emerged 
from some intuitive ideas associated with different 
obj ects. 

To create a visual illustration of an angle 
we take a point A on a piece of paper. Two rays 
AB and aC are drawn through A not lying in one 
line. These two rays Ab and AC form a figure 
called an angle. 




Fig. 1 

In fig.l AB and AC form angles in different 
positions * 

Definitions 

,| _ _ j 

1 n an glc is a figure formed by two rays 
which have the same end point but do not lie 
in the same line" . 


Or 
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"/in angle is - a figure"''formed by the union 
of two non—collinear rays with a common end point". 

Such verbal definitions without a diagram 
are not so easy to comprehend. So the modern 
trend has been to give figurative definition 
as given below. 

Definition: 


IS and C are three non—collinear points. 
The union of AB and AC is an angle BAC and is 
denoted by /BAC - or /CAB . With set notations 
we can also write- it in short. 

"A,D,C are three non-collinear points 
—>- ^ 

^ /D->C = AB VJ- AC. 



Fi2^2 


15.2 Parts of an angles 

The rays AB and AC are called the arms 
of the angle 3/iC. 

Vertexs The common end point of the arms of the 
angle is called its vertex. So Us the vertex 

Of /BAC . 

Sometimes we denot e^the^ili BAC with 

the help of its vertex as |A-. But it creates 

confusion when two ©r more angles have a common 
vertex. In such a case angles are denoted by 

numbers as 1 1 v -1 — _ et< ? * f 
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The exterior of /BAc is the set of all 

’ " ' • 5 I 

- T »_ „ - ,J, I 

points in its plans which do not lie on it or in 
its interior. (Fig.6) 

Apoint Q lying in the exterior of /ba g is 
called the exterior point. 

Notice that 

(i) /^AC , its interior and its exterior 
forms three disjoint sets. 

In other words 

a) /BAC interior of /BAC = / 

b) / BAG p, exterior of /DaC = 0 

c) interior of /BAC f} exterior of 
/Dj>C = / 

(ii) /DAC {J interior of /BAC U exterior of 
/d£iC = the plane containing the angle 
BAG. ' 

If P 4nd Q ars any two arbitrary points in 
the interior of /'BAG then PQ the interior of 
/BAG . Henqe the interior of /BAC is a conveX 
set. What about /BAC and the exterbr of / BA C 
Are they Convex sets ? -The answer is 'No'. Why ? 


13,5 Measure i of an ajjtgle * 


Every arjgle has a measure . W e u S e 
protracJtor graduated in degrees to measure 
angle just as We use a graduated ruler or 
to fiqd the length of a line segment. The 
of '/3}AG is deh©te d hy as /B A C. 


a 

an 

a tape 
measure 
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15.6 Angle Measure ixiom : 

The measure of an angle in degrees is a 
real number 1 Y‘ lying between 0 and IfaO. 

For example : if fit /T AC ~ r ' than 0< r < 180. 



is a s^t and the second is the real number 
associated with it so also /D^C is a set whereas 

ori is the real numbo associated with that 

set. ) 

The concept of an anqlc-mcasur q is not 
important for knowing the measure of an angle 
but also in classification of angles in the 

- l 

traditional way as right angle, acute angle and 
obtuse angle. 


15.7 


Angle Construction Axiom ■ 



points 


on it 
( 0 c 

ray Ki 

that 


and r is a real tiumbcr between 0 and 1^0 
r < 100 ) we can draw one a r*S only ° ne 
with C ’ lying in the half planeH 1 such 
' ra ^-C_ = r (^Lg.a) . 



— s1518 — 


This axiom status th t t„ every real number 

- t 

between O ani 130. Thor corresponds a unique ray 
in H/ while the angle measurement axiom stnt s 
that t,e ev_ry ray in rf^ there corresponds one and 
,,nly no real number between O and 180. 

Thus the nb ve two axioms (angle measure 
axi-m and the angle construction axiom) have been 
user 1 to graduate the protractor which is used to 
measure an angle, besides that now we are in a 
position t j state another axiom to assert that the 
sum or difference of measures of two angles is the 
measure of another angle. 

15.8 hnqle Addition .axiom s 



If d is a point in the interior of/BbC. 
(fig. 9) then m /Dr.C = m /D^O + m 
Hence m /2 h d = m /D^C ~ / dhC 
or m /dt^c - m /YhC - ^ ■ 

This axiom helps us in clefuising the 
complement ry and supplementary angles. On tne 
basis of this axiom we can a'Iso define the angle 
bis ector« 
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10.9 jungle bisector 


C 





D afinlsi 0 g; Given an -ngle / in.C (fig. 10) a ray hi 
is said f) be tte bisector Qf /gAC if 1 is a point 
in the interior of /r>^C anl m /,</,! « m / U\C» 

P r om this definition it fallows immediately 
that if a? is the bisector of /;.h-,C then m /n h j\ = 
m / IrtC = | m ^D*»G. 

15.10 Some Angle Relation s; 

From the discussions so far we know that 
an angle is a figure formed by tv/ rays having 
the same vertex. A figure, in general/ may have 
more than two rays or lines and hence more t han 
-tie angle. *he angles in some figures may possess 

t 

Gt ~r ain relations am mg themselves as follows. 
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15.11 adja cent angle s s in th_ fig.11 there are three 

rays and 77^ having a common vertex k m 

Those thr«e rays form two angles /DIG and /GAD . 

They have a common arm AC. The arms AB and AD lie 

on opposite sides of AG with their vertex lying 
<-s 

on tiC. Such angle we call adjacent angles. 


De finitjjn : Two angles are called adjacent angles if 

i) They have the some vertex, 

ii) They have a common arm and 

iii) The other arm of one angle is on one 
side of the common arm, and that of 
the other i# on the opposite side. 


15.12 Linear Fair of Angle s» 

In fig. 12 /BeC and /CAD are alss adjacent 
angles but their n m-common arms mb and aD are two 
opposite rays, in other words they arc cullinoar. 
We call these angles as linear pair of angles. 

Definitions Two adj accnt angles are said to f~rm 
a .linear pair of angles if their non—common arms 
an two opposite rays- 



Mow let us cinsider the case of the angles 
in fig.13. There ar^ .threc^,angles /bag, 

/DAB . Which of them are adjacent angles 


and 
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Obviously there ar^ thri-w pairs of adjacent 
angles such as: 

i) /13 aCj /CAD 

li) /hhC , /n^p and 
iii) /a,j , /jab 

The aforesaid discussions la-ad us to arrive at 
the following conclusion with respect to the 
measures of adjacent angles: 

The sum of measures of two adjacent angles 
is a real number greater than 0® and less than 
360°» . 


^ P^ r nllel lines Intersecting Linen: 

Introduction s 

Givon two distinct lines h a nd M is there 
a P o;i -nt that lies on both L as wall as M ? Hq w 
many such points are there ? 



It ig obvious that the two lines L and M 
y or may not have a common point- Question 
s that whether it is possible for them t& 
have mere than on,fc common point. It is sure 
that thb ; ansver definitely 


'No' . 
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Vlhat happens if we suppose that they have two 
common points • This will lead us to a contradiction. 

D c f; - Two linos and L 2 in a plane arc said 

to be parallel ( | J L 2 ) if either = L 2 

or if L 1 ^ L 2 then L^O L 2 = # . 

Note:- (i) Lines not intersecting each other 

may not be parallel if they do not lie 
in the same pl-^ne. Such lines are 
called Skew Lines . Skew lines have 
no poxnt in common and are not 
co-planer« 

(ii) Two segments are Said to be parallel 
if the lines that contains them are 
parallel. Thus AD j } CD if AD | [ CD . 


A B 



C D 

Fig.2(a) 

Kb and CD are Called parallel segments. 


iii) Parallel days 



Fig.2(b) 


Fig,2(c) 
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. , V m 

Two rays u tvl C‘J» arc said tn be p->rall e i 

■mtmm \ W 1 ** **^ 

if au j| Cd, 


rixiom:- 




\ 

\ 



\ 


M 


“T* 


4r 


'V 


L 


Fig * H 

If L is n lin<„ -nd 1 is *’ point not on L, 
th^re is one and only one line./ passing through 
the point 'r ' and is p-r.nl lei to L,. (Fig* 3). 


Remarks s - The parallel axi an inerts two facts 
as fo1lowss — 

^ There is a line through a point x t ' 
which is parallel to I* and. 

ir) Ther<_ is only one such line* 

The second part is also stated in an 
alternative form, called " p-pay Fairs Axiom/ , 
which states;- 

Two intersecting lines can not both be 
parallel to a same line. 

iii) It is proved that two lines which are 
parallel to the same line are paral^ 0 ^ 
to each other• 
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4r 

<r 


* 


L 

M 

N 


Fig. 4 

L | | M, M | | N^> L 1) N 


16.2 Anglo made by a Tr ans versal with Two Line s 


h liny which intersect two or more given 
lines at distinct paints# is called a 'transversal' 
of the given lines m Fig.5 



'Fig. 5 

In figure 5 , AB and CD are two lines ana a 
transversal !Tm intersect them in P and Q. 

Now it is found thS* there are four angles at 
point p and also at 3 there are Eouf angles. 
Some of them can be paired together as follows 


(i) (a) / A and LJk. 

Jtb) £Jl and 
<c) ZX and / 


These pairs of angle 
are trailed pairs of 
c--nr-s-pohding angles. 
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(ii) (a) /3_ / and /5_ 

(b) / 2 / and /Q_. 

(iii) (a) /2 and /5 _ 
(b) /3 and /Q 


irs of angles are 
called, pair of alternative 
Interior angles„ 

Those ii ‘irs of angles are 
called p-di s of interior 
angles -on the same shle 
„..f Llie transversal. 


( iv) (a) /I and /6 ,... Those pairs of angles are 

Cad led pair® .£ exterior 

(h) /A -and /iZ ... «mcjles ->n the same sids 

-f the transversal. 

I l 

When the linos are parallel x . e. || Cl/ 

there exist Some v-„ry useful relations between 
the angles of each pair. 

When a transversal intersects two parallel 
line/ then the following rol-'tl no found as follows:- 

(i) Each pair tjf corresponding angles 
are equal. 

( ii) Each pair of alternative interior angles 
are equal * 

(ill) Each pair of aohSoqutfvo - exterior 
angles are supplementary* 

(iv) Ea c h pair >£ consecutive interior 
angles are supplementary. 

We have number of intersecting 
and useful rc l.ati-,>nss between angles* 

But it is difficult to pr jVG them 
without coming across two parallel lin cS 
for the first time and the earlier 
theorems w^re about inter sec ting lines/ 
we need a new axiom. We agree to have 
the following as 'axiom*- 
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16.3 axiom s- ( Corresponding Angles Axiom ) 

If a transversal intersects two parallel 
lines, then each pair of corresponding angles 
aro equal. Conversely if a transversal intersects 
two linos making a pair of corresponding angles 
equal, then the linos -re parallel. 

With the help of this axiom, 
we can prove other theorems regarding 
paralleosim . 






LOCI AMD CONCURRENCY 


17,1 Ob j ectjves 

By studying this me lulv. wc shall be able tc 

i) Define locus 

ii) Understand thu exnditx n *r sot of 
c mditl* ns that determine a locus. 

iii) Identify tho lt-cii -kt.rmincl by 
different c* ndxtiom. 

iv) apply tho locus theorem t., prove 
theorems on concurrency. 


17.2 What we need for -defining locus 

i) A geometrical condition or conditions 
ii) A set of points obeying th 't condition. 


For uxample ; 

(a) A sphere is the sot of points 
equidistant from a givon point. 



A spherical ballon 

(b) 'o' is the given point, /. circle is 

the set of points lying in the same 
plane at a given distance from ‘O'* 



centre o a n a radius 3 uhlts. In this case all 
points on ABC are at a distance of 3 units from 
0 but Ql1 Points whfch are at a distance of 
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3 units from o are not on ADC. H P nce this set 
can not bo said as the locus under the above 
c jniUtion. 

For its completeness wo want a set 
containing' all points that satisfy the conditions. 
Its completeness implies two basic concepts: - 

( i) Every point of the set satisfies 
the condition. 

(ii> Every point satisfying the given 
conditions belong to the set. 

Hence circle 'C' is the locus with centre 
•O’ and 3 units as its radius. 


i 

Proof of theorem on Locus *“ 

The statement of a locus theorem is 
completely different from the statement of other 
theorems. It wxll be i£ we discuss this 

point with examples T 

(i) Sum of lengths of any two sides of 
triangle is greater than the length 
of the third one. 

(ii) Congruent chords of a circle are 

equidistant from its centre. 

i MY 'we are comparing two real 
In example CD we arfc 1 

numbers namoly(l) sum' of lengths at two sides 
and (ii) the length' of the third side. 
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In example (2) two c^ngruunt chords 0 f a 
circle arc two c^mp^r^ their distances from the 
centre. 

Therefore in L> th cases wu >rc comparing 
the real numbers or showing them to be equal. 

Let us take the theorems - 

The locus of -'pints equidistant from two 
fixed points in the perpendicular bisector of 
the segment joining those twg points. 

In this theorem we are going to establish 
equality of two sets, such as (a) The set of 
points (s) equidistant from two fixed points and 
(b) the perpendicular bisector (b) of the line 
segment joining the two given points. 

T ° prove S = l two steps arc necessary. 

(i) X€ S ^ Xf b and 

(ii> X £ L x e S 

s = L SCL end LCs 

■ e ^ VJ iH not be out f the place to quote 
wiirut has been said by Kncyclopudj a 
Dritaniea in describing the word 'Locus', 
-'-t is as under. 

'Latin word 1 'Locus' means place 
In plane Geometry it is the curve 
(including a straight line) that contains 
all points in the plane that satisfy a 
given condition and that contains no 
points that do not satisfy the given 

condition". 
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This makes it vtxy clear that even a 
traditional presentation the term 'Locus' used 
to m^an n collection of points having two 
characteristics, which are 

(i) the collection crntains those points 
which satisfy the given condition. 

(ii) it does not contain any point which 

does n.jt satisfy the given conditions. 

Thus locus is most appropriately a sot of 
points. Since the ward 'path' is nowh -re defined 
in gc •.rnGtry, it is not appropriate to use that 
word for locus. 


17.4 


i 


Svimo basic loci 

(i) Locus of points lying 

at a distance of 'a' 

units from a given 

line X Y is a pair 

of lines each parallel 
4 ;- 0 

to X Y lying at a 
distance 'a* units 
from X Y on either 
side of it. 





(ii) 


Locus of the* centres of 

circles which touch a 

given line A B at a 

given point p on it is a 

line perpendicular to 
4— 

1 \ B at id 



■>6 
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(iii) Locus of centres of 

circles of a given radius 
'r* which touch a given 

—-V 

line AD follows from no.(i) 
above. 

(iv) Locus of the centres of 
circles which touch two 
intersective straight lines 
is a pair of lines bisecting 
the angles between the given 
lines, 



(v) Locus of points at which a 
given line segment A3 makes 
angles of a given measure (u) 
in an arc of the circle with 
0 as centre and OA as radius where 
m /03A = rn /uD a = . . 2.^* , 

(a) Major arc is the locus if D < 90 

(b) Mmor arc is the loc,s if Q > 90. 

Thus tne proof is complete with proving 
proposfcion and its converse giving one way proof 
makes it incomplete. With analogy to "if and only if" 
i ions the proof is to be given both ways. 

Therefore there are two phases in the 
proof of a theorem on locus . m the first phase we 
(i) above and in the 2nd phase we prove (ii)« 



Me thod^I To prove that every pol^t on the figure 

he given condition or conditions. Also to 


that ^very point that satisfies the given condi- 
ti0n ° r C ° nditl - W- on the fiaur^ 
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M ethod-II To prove that every point on the 
figure satisfies the given condition or 
conditions, -Also to prove that no point not 
lying on the figure satisfies the given 
condition or conditions. 


Concurrency 

If three or more than three 
lines pass through a single 
point, those are called 
concurrent lines. 



The common point is called the point of 

c mcurrence of the lines. In the given figure 

lines L, M, N arc concurrent lines and 0 is the 

\ 

punnt of c jncurrency. 


Ex amples* 

(i) A triangle has throe perpendicular 
bisectors of its sides . Those are 
concurrent. 

(ii) A triangle has three medians which 
are also concurrent. 

(iii) A triangle has three medians which 
are concurrent. 

For proving those theorems on concurrency 
we apply the locus theorems. 
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COHQJR.U'EN CE 


18.1 Congruence of line Segment.s; 

Given two line segments one may be lonqer 
( or shorter ) than the other or they may he of 
same size. Iq the second case# wg say they aro 
congruent. The idea of congruence of line segment 
is best expressed as follows*-. 

1) Two lines intuitively AB and CD are congruent 
if the trace-copy of one can be super imposed 
on the other so as to cover it completely and 
exactly. 

If line segment AB is congruent to line 
segment CD# we write AB ST CD AB - CD 


A Be D 

18,2 gphgruence Re lation in the set of all Lino Segmen ts; 

The method of super imposition formulates 
the following properties of conguence of line 
segments. 

(i) AB S' cd 4 cb AB 

Cii) Ab =' CD and CD = SF^ AD "S EP 
(iii) Ab 

Congruenc e_of two ang l^. 

&SC and /DEP are said to be congruent/ 
when m /ABC = m / Def 


18.3 
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Th® units of measurement of a ngles can be 
* » 

in terms of degree or grade or circular (radian) 

i * 

measures . 

* 

13.4 congruence of triangles s 

While classifying geometrical figures, 
we use the idea of congruence. Two geometrical 
figures are said to be congruent if they ha'ge 
exactly the same shape and size. 

We used to adopt the method of super 
imposition to explain the idea of congruence of 
segments and angles. However the method is appli¬ 
cable in general to any two figures of the same 
type, but the method is not so convenient to use. 

It is indeed inpracticable. The reason is that 
1) v^e cannot super impose a point on an other 
point when we take out a point from one plane to 
another point, it is no more that point. Then 
again' what is a triangle ? Certainly it is a set 
of points. Can wo remove and super impose them 

X, 

«. I I- ■* ' ~ 

on an other set of points ? Certainly not* Let us 
take two sticks of the length of 25 ems. and 25.07 ems 
When wo compare their lengths by super imposition, 
do they not seem to tally exactly. Our necked eyeo 
can't distinguish the exact position of a point. 
hs such logically the method of establishing 
congruence between two figures cannot be consi 
as a logical proof. In its place we have accepted 
some geometrical postulates and axioms to be true 
and need no proof. The right axioms and postulates 
at right points make the study of axionetric 



18.5 
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geometry prescribed by the H, S. # K.Orissa more 
logical and consistent. Xh ^t proves the excellence 
of the method adopted by the 3 , S . E ., Orissa, 

So our dear - teachers can understand wry well 
why the proof of theorem s^ven of the earlier 
publicatl m of text books (S.^,8. theorem by 
Hall and Stevens ) has buon replaced by accepting 
the statement to be true as a postulate su also 
is the case as regards defxniti ins of some 
geometrical concepts like point, like, plane etc. 
While trying to explain thorn, we often follow 
the cyclic logic. Hence they are not logical 
and from that point of view wo have avoided 
definitions and -accepted them as geometrically 
undefined terms. 

With the help S-/oS axiom, the congruence 
of a ll types of have* been proved under 

different sets of adequate data. 

Congruence of Qudrilatera 

for establishing congruence of two quadri¬ 
laterals we adopt the method of triangulation and 
i roving the two triangles of aie as congruent to 
two triangles of the other one to one, the quadra- 
ls kes proved, to be congruent, in proving 

iangles congruent we compare three pairs of 

T**1 ' ca n, , I . 

p • a\xp in thu case of proving two 
quadrilaterals congruent there is the need for 
,5 pairs of equal parts. 
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For example: 



h D = EF, DC = FG and ,/D = F arc sufficient 
Conditions for proving £ A3C *£ d* EFG which 
implies AC = EG, Further two pairs of 
congruent ports like AD == EH and DC = HG will be 
adequate to prove that AADC =T A EHG and hence we 
prove that quadrilateral AD CD "S quadrilateral 
EFGH. 


10.6 Polygons ; 


jular 


Convex: 


For nl^ 3 let P a , P 2 , P 3 , ....... P n oe 

distinct points in a plane. If the n lines 
segments ~P 2 , I J 2 p 3 > *•••* p n _i p n ' p n p l cire 

such that - i 


i) no two line segment intersect except 
at their end points. 

ii) n: two line segments with a common end point 
are co-llinear, then 
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Convex Polygon s 

I\ polygon P^ * ' • ■ l' n is called a 

convex if for each sicU- if the polygon the lino 
containing thtt sidu has nil the other vertices 
on the same side of it. 

In this connection the polyg 'ns at the 
figures (v) and (vi) above arv not convex. 

Regular Tolycons ; * 

h polygon is said to bo regular when all 
the sides are congruent with each oth^r and all 
tht, angles arc congruent with each other, 

a quadrilateral polygon has four angles 
if It is convex. If it is not a convex quadrilateral, 
the sum of the measures of all its inter! ;r angles 
can t amount to 360 . S*- all wu have discussed 
about is convex quadrilaterals. 

^ convex polygon is not a convex set. But 
it can be established that the 
convex polygon is a convex set. 


interior of a 





SXMILARITY 


19.1 Proportionality; 


Two geometrical figuros are similar if they 
have exactly the same shape# but not necessarily of 
same size. For example, any two circles; any two 
squares# any two equilaterial triangles and any 
two line segments are similar. 



h student who has s^en the map of India on the 
pagv_ of his book will not fail to recognise the map 
of India of much larger size hung against the , 
wall. This is because of the fact that the two 
maps are similar in shape. 


Lot us take two A s with lengths of their 

V 

sides as shown in the following figures. 

A 




P 


/C sT and under such situation. The 

triangles will have same shape for which we call 
them similar. aBC is similar with A-DEF and 
denote the idea by the symbol A ABC A def. 
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Further propertionality of corresponding 
sides in A ADC and A^EP implies the congruency 
of the corresponding angles which can be proved. 
Thus it is a theorem. Here /A = /V> * /D = /e 
and /c = & . Conversely in two ^ s ADC and DEF 
if m /A - m £D , m - ro /E and m /C ~ m /F 
then 

AD DC _ hC 

DE ~ EF ~ DF 

When the lengths of DC = a, CA = b , aD - c, 

EF = d, FD = e , DE = f a n d 


a _ o c 

^ ~ ~q ~ ’f then a, b, c and d, o, f are two 

sequences of +vq numbers and arc proportional. 
They can be symbolizc-d as 

a, b, c v- d, a, £. 

Properties of two sequences involving a simple 
proposition with a, b, c , d all > 0, if 
a __ c , 

b ~ d t ^ 1Gn the following properties follows- 
(i) ad = be 

C i i) a -f._b _ c t d 

b ~ “cl 

(iii) ^ 

b a 

Uv) £ = a 

a c 

(v) = d 

a—b c - d 


<vi) ' £ = § 
c d 

(vii) g = £ 
b d 


a t b 
c + d 



3- - b b 
* d 


c 



-s17 3s - 


(viii) If a, b r^c, d then a, b and d, c are 
said to be inversely propertional• 

If a, b, c are +ve numbers and ^ ~ 

then b is tho geometric mean of a and c 
and we symbolise it as b = y" ac 

In ease of two /^s t if the lengths 
of corresponding sides are proportional 
the corresponding angles are congruent and 
vice vers a but in case of two rectangles 
or rhumbuses equality of angles need not 
imply necessarily proportionality of 
corresponding sides, nor proportionality 
of corresponding sides imply equality 
of angles. 


/ 2 - <~ 


Hero neither no RS N3 

Buti/» = m , m 
m/D = m /R_ = 90° 

, ~ c^cie of two rhumbuses. 

So also is the case in the cas^ oi 

v ’[-^1 


r -i-ihfa cIgs of two 

Mure the lengths of the si 

2'. i hut the corresponding 

rhumbuses ate proper tiunal 
angles are not congruent. _ 
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Then again let us consider about a square and 


a rhumbus. 

A 



Here the lengths of the s ides are proportional but 
the corresponding angles are not congruent. 

Thus we conclude that in case of two similar 
s proportionality of lengths of sides implies 
congruency of corresponding angles and vice versa 
but in case of quadrilaterals proportionality of 
lengths of sides may not imply the congruency of the 
corresponding angles and the vice versa. 


19.2 Properties of similarity ! 


1. 

2 . 


3. 


4. 


A ABC - 
- /\ ABC 
A ABC 
blABC 
A ABC = 


A ABC 

A DDF rb^dDEF — AABC 
Adep and Adef ^^PQR 
apqr « 

A DEF AABC '—” ADEF 


5. A ABC —>^DEFA> ~ = - --- b + c 

d d + e + f 


6. A ABC ntDEF-A — r A. ABC a " 

arA DBF 



if A <T-» D, B &-=> E and C <—^ F. 

7. if two triangles are similar, the ratio of 
the lengths of any two corresponding sides 
is proportional t D the ratio of their 
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corresponding heights or median lengths or 
angle bisector lengths. 




In this case if 
4ABC *—v a^'B'C' then 
a r 



a* R* 


A<—>A' , and C' . 


While taking into consideration the 
general enunciations of the theorems 1 and 2 
of the Geometry and its application, P-II of the 
3,S,E, Orissa X ^ Y is very much vital since 
this excludes the possibility of L passing through 
A. Formerly this restriction was not laid out. 

If student could assume that proposition, >~he 
theorems could not be proved. 
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Eurther more thv 2 question of the line L 
intersecting AB and AC at X and Y ( X ^ y ) 
either internally or externally and taking 
rigour of proving them doesn't arise now as it 
is provided algebrically by taking the help of 
the properties of ratio and proportion. Thus 
teaching of Geometry has b^en made easy. 
Enunciation of theorem 1;- When a lino L 
parallel to DC side of xi ADC meets AD and 
AC at x and Y ( X / Y ) respectively/ then 
AX : BX = AY ; CY, 



Enunciation of the theorem 2:- If a line L 
interacts the sides />3 and AC of the Xsabc 
at x a nd a ( x Y ) respectively such that 

-ax ; BX = ay s CY/ then the lino L and DC 
are parallel. 



* • ■ • * 
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INTRODUCTORY STATISTICS 

20.1 Historical Background; - 

The word ''Statistics" has been derived from 

the Latin word "Status" or the Italian word "Statistika" 

or the German word "Statistik" which rao M na a "P 0 litical 

State". In ancient time the government used to collect 

information regarding population or wealth of the 

country with a view to assessing the man-power of the 

State or to levy taxes* However statistic^ has been 

differently defined by different authors from time to 

time. The field of utility of statistics has been 

considerably widened in modern times statistics has 

been defined in two ways namely (i) NUmeridai. data 

and (ii) Statistical method or scientific method . 

By numerical data they mean numerical statement of 

facts having some characteristics and by statistical 

method they mean complete body of the principles and 

techniques used in collecting and analysing such 

data. However the definition given by Croxton and 

Cowdon seems to be comprehensive which states 

—Statistics is the sc ience which deals with the 

__ollec t i on^ —a nalysis and int e rpretations of numerical 
data ". 


Administrative statistics existed 


0-1 A J- l x I+- 


some 2000 years ago. Kautilya's Arthasastra reveals 
hat even before 300 B # c. there was a good system 
enaction of "Vital .Statistic s 11 . During Emperor 
Atoar-s regime (1556 -11605 A.D.) Raja Todarmal, 
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the then Revenue Minister maintained, records of 
land and revenue statistics. i n Aina e Akbari written 
by Abulfazal there arc detailed accounts of 'admini¬ 
strative and statistical survey of Akbar's reign. 

Dy the end of 18th century , in order to 
ascertain the relative strength of the German States 
a system of official statistics originated particularly 
in the fields of population, industry and agricultural 
production. In England statistics was th-e outcome of . 
Nepolianic wars which urged upon the government to 
immediately collect data to assess the collection of 
revenue to meet the war expenditure and fo levy taxes. 
Captain John Grant of London is called the father of 
" Vital Statistics " as he was the first man to study 
the statistics af birth and death. In this regard 
Casper Newman, Sir William petty, James Doson etc. 

, i 

did pioneering wrk which led to the idea of 
"L ife Insurance 11 and the first Life insurance 
Institution was founded in London in 1698. 

Madura statistical theories are much to "the 
mathematicians and gamblers of France, Germany and 
England with the introduction of "The Theory.^f ^ 
Probabili ty 1 * and ^ Thc Theory of. Ga f^s and Chances”. 

For the development of statistics the works of the 
French mathematician Pascal, James Bernouli, De-Moivru, 
Gauss have contributed a lot. Modern Statisticians 
like Fransis Gallon, Karl Pearson, W.S. Gosset 
experimented with different statistical ideas. 
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Sjir Ronald A, Fisher (1890 - 1962 ) is rightly 
called "the father of Statistics " as he applied 
statistics to diversified fields of human knowledge 
like genetics, education/ agriculture, industry, 
medicine etc. It was he who placed statistics as a 
most reliable tool for the 'execution of fundamental 
research and fur the development of ,.11 the disciplines 
of knowledge as a whole. 

20 1 2 Definition of Statistics? 

"St atistics miv be defined as the Science gf _ 
coll ation, presentation, analysis ind interpretation 
iijLfehe numeric al data 11 . The following four important 
stages constitute a statistical investigation such as* 

(i) Collection of dnt- , 

HreSpntnti an of the dn t.n cuUuctcd 
(iii) Analysis of trie data 
^ •*- v ^ -Interp retation and conclimi m reached at , 

One may further consider it pertinent to 
incorporate a new stage in between stages (i) and (ii) 
namely proper organisation of the data. 

lcct3 - on .. Pf ^datas in any statistical activity 
collection of data i s the first step. The objective 
"f s ^ a ^^- st i CQ l investigation determines what sort of 
dat,_. is to bo collected from where and in which way* 

So there should be proper planning for the collection 
of the required data. The methods adopted should be 
reliable. Incorrect and faulty data ultimately result 
m erroneous conclusions. 
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20.3 Organisation of data: 

The collected data is t 0 b e propcjtly edited, 
classified and tabulated. If the investigator considers 
that some cullectod dna aren't worth using ho may 
drop thorn and retain the- rest for c lassigicaU :>n 
basing on particular traits. Thereafter he may put 
them in tabular f rms, - 


P re s onto t i o n s 

Orderly presentation of statistical data 
facilitates easy analysis, In two different ways data 
can bo presented in the form of 

(i) diagram^ , 

(ii) graphs , 

(ill) tables 
( iv) Fregfuency tables * 

A nalysis * 

The stage that follows the above steps is 
analysis. The investigator carefully selects his method 
of analysing the data duly presented earlier in most 
of the cases m tabular form. Method of analysis may 
include methods like measure of central tendency, 
correlation or variation ate. 


20.4 Interpretation; 

The interpretation part of statistical 
investigation is the most important part as correct 
and intelligent interpretation deads to correct and 
reliable conclusion so the t correct decision for 
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future is possible* Improper interpret,-iti-n mokes the 
whole exercise futile -‘tvi the very purpose of 
investigation is bound to be defeated . This is the 
end product of statistical invostig. iti. n. 

20.5 STATI ST ICAL DaTA 

7-i set of numerical facts c- 1 luctn 1 with a 

1 , 

definite purpose in view is called statistical d-tn 
or simply data. Depending on the source >f c 1 lection 
they may be broadly divided int. 2 cat igorics; 

(i) Primary data 

(ii) Secondary data 

Primary data are the one which ar« collected 
by the investigator through direct observation 
whereas secondary data are collected fr ;m alreody 
collected and sterol pools of other agencies like 
published nr unpublished works of others. 

A choice between primary and secon iary data 
depends on the following considerationss 

(i) Nature and scope of investigation 
(ii) Financial resources available 

(iii) Period.of time available- 

(iv) Site of the collecting agency* 

Primary data may be collected by the 
following methods? 

(i) Through personal interview 
(ii) Through indirect oral/written interviews 

i 

(ii'i) Through correspondences. 
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20 6 Raw data * The data collected at the initial stage 
in the original form is called raw data* 

E xample - Is Ages ( in years ) of 20 students of a 
village selected at randoms 

13, 17, 11, 12, 13, 15, 12, 13, 12, 15, U, 12, 16, 

18, 14, 11, 10, 14, 15,14 _ 

20.7 Presentation of d ata* 

The raw data may be arranged and presented in 
different ways. 

a) When the data is arranged in an ascending or 
descending order they form a line. This linear arrange¬ 
ment is called an array. 

Examples The ages■of the above 2 0 students 
may be arranged as 

10, 11, 11, 11, 12, 12, 12, 12# 13, 13, 13, 14, 14, 54, 

15, 15, 15, 16, 17, 18 or in the reverse order. 

b) The samed ata may be arranged in a tabular 
form as in the following tables 


Age in 10 
years 

11 

12 

13 

i4 

J 

15 

16 

17 

18 

No, of 
students 

3 

4' 

3 

3 

3 

1 

1 

1 


Here we needn't wr-ite^-ll the individual scores 
but we write the observed scores and the corresponding 
frequencies. Here frequency means the number of times 
by which a particular score occurs . For example 
in the above table the frequency of ,12 is 




— s 18 3 s — 


Example - 2 ; In a survey of 4 0 families in a village 
the number of children per family was recorded a n d the 
following data obtained, the data in the 

form of discrete frequency distributions 


10 2 


3 3 2 


5 


0 2 4 


4 2 4 2 3 2 


7 3 


1 


4 


5 3 4 3 8 5 


2 


5 6 11 


2 12 9 7 4 6 


7 


2 10 1 


Prom the above raw data it is clear that the 
number of children varies from 0 to 12 . So counting 
the reoititions or occurrences of a particular score 
we frame the following frequency tables 


No. of children 

U) 


Taille-s 


Frequency 

_ill_ 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


11 


02 

111 


0 3 


3 111 

09 


1 

06 

li-ii 

1 

06 

mi 


04 

n 


02 

m 


03 

i 


01 

l 


01 

l 


01 

l 


01 

i 


01 


Total 


40 
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20 4 Q (Grouped data: 


Suppose there are 30 students in a class and. 


in 

a test out 

of 50 

marks 

they 

obtain 

marks 

as : 

25 

20 

16 

18 

30 

35 

40 

16 

20 

18 

25 

30 

46 

40 

30 

5 

10 

25 

18 

20 

30 

25 

44 

28 

35 

30 

25 

25 

20 

30 


As before the above raw data can be arranged 
in the following frequency distribution tables 

Scores (x) Number of students 

_ (frequency) 


5 

10 

16 

18 

20 

25 

28 


se¬ 


as 

40 

44 

46 


1 

1 

2 

3 

4 
6 
1 
6 
2 
2 
1 

1 - 

Totals- 30 


We can also further condense or summerise the 
data into classes as follows s 


Scores 

1-5 

6-10 


Mo .nH= students (f requency) 
1 
1 


11 


15 


0 
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Scores 

16 - 20 
21 - 25 

26-30 
31 - 35 
35 - 40 
41-45 
46 - 50 


M t . of students(frequency) 


9 

6 

7 

2 

2 

1 

1 


Total sb 30 


This is called the frequency distribution t able 
for grouped, data. This typo of fruquuncy distribution 
is a grouped frequency dist r ibution. 


The above table doesn't take into account the 
score of each student. Xt rather classifies them into 
a series of groups. The scores are tabulated in groups 
or class intervals such as 1-5/6-10, 11 — 15 etc. 

In 6 - 10 class interval 6 is the lower limit and 

10 is t ho upper l imit . g?ho width of the class interval 

is 5 . 

The same data can also be presented in a 
different way a s follows: 

Sc^re s No. of students 


0 

— 

5 

0 

5 

- 

10 

1 

10 

- 

15 

1 

15 

- 

20 

5 

20 

- 

25 

4 

25 

— 

30 

7 

30 

— 

35 

6 

35 

— 

40 

2 

40 

— 

45 

3 

45 

— 

50 

1 


TotaIs- 3 0 
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The two typos nf classifications discussed 
above arc called inclusive Glassification and 
exclusive classification . Classes of the type 0-5, , 

5-10, 10-15 etc. arc of exclusive type where the 

comm'' n point „;f the two classes is included in the 
higher class. Such classes are otherwise termed as 
continuous classes . Classes of the type 1 - 5, 6 - 10, 
11 - 15 i.tc. are called inclusive type or discontinuous 
typo. Were both the upper and lower limits of the 
class are included in the class interval itself. 


In statistics we always deal with continuous 
class intervals, while discussing inclusive classes the 
question of actual upper and lower limits play a vitcil 
role. The actual upper limit is the mean of the upper 
limit of the lower class and the lower limit of the 
upper class. This mean is Known as the adjusting 
factor. For example in ca s c o£ the classes of the typo 


1-5, 6-10, 11-15 etc. the actual lower limit of 

the class 6 - 10 is = 5.5 and the actual upper 

limit is 10 + 1 - 1 - = 10.5 . Thus to find the actual 
limits in the case of such inclusive classes 
is added to the upper limit of the class and 0.5 is 
substracted from the lower limit of the class. 

WhtLh teftfeh the use of the adjusting factor the above 

n = c c 5 5 - 10.5, 10,5 - 
inclusive classes become 0.5 - 5.o,^. 

15.5 and so on by which the classes become continuous. 
Similarly in the case of classes 0.5 - 5.5, 5,6 

10.7 - 15.7 etc. the adjusting fab tor will be 
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21 . 


The purpose of tabulation And classification 
is not the end of statistical procedure rather chc 
first stop to find the most represent itivL sc jros which 
speak about the nature of distribution and is called 
the " Measure oE central tendency ". 

MEASURES OF CENTRAL TENDENCY 


1 Intrpa U ction : 

A modern society is essentially in format! ,n 
oriented. For nli important human “’ctiviti^s we need 
information in the form jf numerical figures called 
statistical data. But when the volume of the data is 
large, we may not b Q able tc draw any meaningful 
conclusion out of them. Thus the primary purpose of 
e statistical analysis i.e. to Condense or summarise 
he raw dato as far as possible without losing any 
information of interest. w c have learnt how the data 
can be summarised to som, extent by presenting them 

S ^ jrrn 3 frequency table. Another important 
and easily understandable method of presenting the 
is the use of graphs e.g. histogram, frequency 
polygon, o-gives etc. Although frequency distribution 
nnd graphs serve useful purposes, they r. n iy focus on 

f (JQturps 'F f- H ai 4- \ 

-r tho data which describe their nature 

“ ° general way - Whun tho data is calledtod with 
reSPOCt tD ° triable, it win be dcsirablo to 

summarise them by means, of some useful measures called 
^SSr^v^measu^ea. This i s POSslblLJ by eoleulatlng 

3 Sl, " 9le Value cal1 ^ the ce ntral vi,,. of the »ri .able 



-:188s- 


undor study tn represent or summarise the whole 
Sot ''f r aw data. Such a represcntntive score around 
which the othc r values of the variable cluster is 
called an average or a measure of location or a 
measure of central tendency. For example/ if we 
study the data relating to the marks m Mathematics 
secured by the students in a group . We generally 
observe a tendency in the data to cluster around a 
certain value called the average mark. So to compare 
the performances of the students in Mathematics 
between two difftr^nt groups we shall compare -nly 
their average marks. 


The commonly used measure's of central tendency 
we shaTl study here are the Arithmatic Mean (A.M.) or 
simply mean, the Median and the Mode. Besides these 
three there are also other measures such as Harmonic 
Mean (H.M.) and Geometric Mean (G.M.) . 


The following are the simple characteristics 
to be satisfied by a good measures of central tendency, 

1) It should be rigidly and clearly defined. 

2) It should be easy to understand, 

3) It should be easy to calculate, 

4) It should be based on all the observations 

of the distribution. 

5) It should not be affected much by the 

, G f i 0 the smallest and the 
extrema values li.o. cno 

largest values ) • 
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21.2 ARITHMETIC MEAN 


21.2 The Arithmetic Mean of a sot ,£ ebsoi vations 

is their Sum divided by tea number f observatijnj, 
For Example: tno arithmetic moan 5/ 7, 9 ,, 1 0 , 




xs 


L±JL+ -3- ± HL+JU = 21 - 9 

5 5 " ' 


« F V * m t» 


, X , 

‘1 


In general if x^ t x^, x^, 
are the n observation (Scares) if *> 1 istributi n 
x^ + X 2 f X 3 + x ^ + ..... + x 


Mean ( m ) = 


n 


_n _ 1_ 
in 


x. 


or = ( H A x) 


Where M = Arithmetic Moan and the Grille letters 
£, (Sigma) means "Summation of 

The heights in centimeters of 10 players 
are 140, 150, 154, 14G, 153, 145, 1 i 7, 157/ 151 and. 148. 

Find the mean height of the players. 

Solution: Hdro n =■ i n / . n r r i i * 

- u xu, ^x _ Sum of the heigm s 

= 1493 cm. 


H ence Arithmetic Mean = 


an = M = ~ 


lx 


n 


149 3 
10 


- 149.3 cm. 


I' 3 ^Emetic-Moan of a f requency d is 1-. ri h„^ 


on 


If x 


1' x 2' X 3 / •’•••/ x n / arc the different 


values with corresponding frequencies f 1 , f 0 , f 
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fL x + £9 x + f x -f . „ , f x 
:irj thnv~tic Mean = M = —- - --—- 3 3 _n n 


f t + f 2 + f 3 + . . . .+ 


VJ 



< f^ 

1 

n 


2_ H 

6 1 

n. 

N 

^ f ^ a £ 0 o- 0 a 

i - 1 

where 

a: 

i = 1 

f . = N 

1 

= Total froquoncy 

EXfUTV 'lu-2 

£ Fin 1 the mean 

jf the following data; 


x s 19 

21 2 3 

25 27 29 31 


£ 5 13 

15 16 

lo 16 15 13 

Solutions 

now 

arrange 

the data as given belov/s 


X 

£ 

fx 


19 

13 

24 7 


21 

IS 

315 


2 3 

16 

366 


25 

10 

4 50 


27 

16 

4 32 


29 

15 

4 35 


31 

13 

403 

> 


. . II 


£f =106 


lEW x 

Arithmetic M e an = M - 


£fx = 2650 


2650 

TT56 - 


= 25 


4 Arithmetic Mean of a grouped frequency, di£tJ^k^j^o 

----— 1 

Consider the following frequency distribution 


Marks t (x) 

0-10 
10 - 20 
20 - 30 
3 0 - 4 0 
40 - 50 
50 - 60 
60-70 


N 


of ft to dents {_f)_ 


6 

5 
0 

1 5 
7 

6 
3 
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From the above table wo sot ttvt the marks 
socurod by mlividual students lose their i ientity 
assuming that all students in a class have marks 
equal to its mid point ( or class mark ) of that 

class wh en i = 1, 2, ........ 7 , 

So we can compare the mean, M, by using our 
previous formula II for which the calculnti ms are 
given below. 


. Jx _ 

30 
75 
2 00 
525 
315 
33 0 
195 

£f = 50 £_fx = 1G70 

arithmetic Kean = M = -=-£*— _ iil-Z- lL . _ 33.4 marks 

£f 50 

can now describe the procedure of computing 
the mean for a grouped frequency distribution as 
followss 


Marks Mid point _f 

(Class interval) (x) 


0 - 

10 

5 

6 

10 - 

20 

15 

5 

20 - 

30 

25 

8 

30 - 

40 

35 

15 

40 - 

50 

45 

7 

50 - 

6 0 

55 

0 

SO - 

7 0 

6 5 

3 


When the raw data is presented in the form of 
a grouped frequency distribution it is assumed tint 
all the values tailing in to a particular class interval 
are considered to be concentrated at the mid-point 
a class obtaine < by jl + .j. 2 _ whore 1 , and 1 , are the 
lower ana upper limits of the class respectively. 
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Tlic.se mid-points will bo denoted by x.. , x 0/ 

x z z n 

if those arc '• n 1 classes xn the frequency distribution- 


To fin" 1 ’ M we then use formula II 

miltiply the rail-point by the corresponding 


obtain the 

sum 

-•£ the frequencies. 

The 

mean 

is obtained by 

VN 

^ f 

w - ih i 

X 

X 

V, 

= i <_ f x. 

Vi 


N i. i i 


i. e. we 
frequency. 



£ . 

X 


Whore n = number of classes 

x. = the midpoint >f the i th class 
X 

f, = the frequency of the ' i' th class 

x 


Example-3 The table below gives the exponclxcure xn 
rupees on water consumption of 70 houses xn a 
locality , Find the mean expenditure per house. 


Expenditure on 
water (j n a Rs« 


No. of houses 


15 

- 

20 

29 

- 

29 

25 

— 

30 

39 

- 

35 

35 

- 

4 0 

40 

- 

4 5 

4 5 


50 

50 

— 

55 

55 

- 

60 

60 

- 

$5 

65 

_ 

*70 


7 

5 

7 


8 




rf 


* "f 

t 


9 

11 

7 

5 

4 


4 

3 


Total; - 
% JT 


/ 


70 
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Solutio n i The work table* for computing mean 
is as followss 


Expenditure 
on water 

Mid-point 

X 

Frequency 

f 

xf 

15 - 20 

17.5 

7 

122.5 

20 - 25 

2 25 

5 

112.5 

25 - 30 

27.5 

7 

192.5 

30 - 35 

32.5 

0 

260.0 

35 - 40 

37.5 

9 

3 37.5 

40 - 45 

42.5 

11 

467.5 

45 - 50 

47.5 

7 

3 32.5 

50 - 55 

52.5 

5 

2 62.5 

5 5 — 6 0 

57.5 

4 

2 30.0 

60 - 65 

62.5 

4 

250.0 

65 - 70 

67.5 

3 

202.5 


N = lf ± = 70 ^£x = 2770,0 


Here n = 11 , n = £f - 70, £fx » 2770.0 
So the mean expenditure p^r house 


=; M ~ _ 2770 

N 70 


Rs.39.67 f 


5 for Computi nrr _ 

If the values of x (i.o. the* mid values) and 

corresponding frequencies arc* Virgo the computation 

of mean becomes lengthy and tedious. In such a enso 

mputation can. be simplifi^ by using a "short-cut 
method". 


In this 


method we first choosy -cm arbitrary 


constant 'a* 


also called the AasurAecJ Mean or 


origin) generally some where 


values . 


The reduced value 


in *ijhe middle of all 
( *i - a ) i s called 


x 
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the deviation of from the asumed mean "a** . 

These deviations are then divided by another constant 
•c* which is generally taken to be the length of the 
class-interval- However, when there is no class- 
interval r c' is taken to be 1. 


Let dj^ 



or x. » a + cd. 


We know that M — :—■ fixi 


1 n 
N 3 


1 = 1 

fi C a + c d i > 


Az = 1 


ir n 
N 


n 


fi a + 




1=1 


n 


i = 1 


n 


~ N ‘S’ 


i = 1, 


+ N 

i *s 1 


c f i di^ 


fidi 


n 


M = f X M + N 


fidi C N = 

= 1 i 


fi ) 


= l 


n 


= a + r? 


N "2. 


fidi 


XIX 


i = 1 

Example — 4 The heights C in cms.) of 12 studen 
are given below. Calculate the mean by short cut 

method. 

Height (Cm) 69 70 71 72 73 

Ng>. of students 4 


2 


3 


2 


1 






Solutions Taking 

a = 

71, c — 1 

we have the 


following table* 





r _ 

i. .-'if NO* 

Height - 

of 

f 

students 

d as X - 71 

fj 

X 





69 

4 


-2 

-8 

70 

2 


-1 

~2 

71 

3 


0 

0 

72 

2 


1 

2 

73 

1 


2 

2 


N = T f =12 Tfd « - 6 

Now M - a + i Y f d 

= 71 - = 71 « 0,5 = 70,5 crn. 

>7 

i 

Example-5 Find the mean age in year from th’e 


following 

frequency- 

distribution 

by snort-cut 

method. 

Age(in 

year) 

Frequency 

[ e (in yllars) 

Frequency 

, 15 - 

19 

3 

35 - 39 

5 

20 - 

24 

13 

40 - 44 

4 

25 - 

29 

21 

45 - 49 

2 

30 - 

34 

15 




-Solutions Here C = 5 and let us, take a - 32 

For computation of mean we have the following table* 
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Class 

interval 

Frequency 

Hid values 
of the class 
- interval ... 

a - x - 32 

5 

fd 

15 - 

19 

3 

17 

- 3 

- 9 

20 - 

24 

1 3 

22 

- 2 

- 26 

25 - 

29 

21 

27 

- 1 

- 21 

30 - 

34 

15 

32 

0 

0 

35 - 

39 

5 

37 

+ 1 

+ 5 

4 0 - 

44 

4 

42 

+ ‘2 

+ 0 

45 - 

49 

2 

47 

+ 3 

+ 6 


7> = - 37 


So the mean age 


- M = a + ~ fd 


= 32 + 


5 y! ( - 37 ) 


63 


29.06 years 


21.6 Merits and Demerits of Arithmetic Means 

''"" ' 1 ’ 1 r T 

Merits ; (1) It is easy to calculate and easy to 

understand. 


( 2 ) It is rigidly defined. 

(3) It is based on all observation. 

Demerits: (1) It may be greatly affected by the 

extreme values. 


It is not a suitable average for a 
distribution with open end classes such 
as less than 10 or more than 70 etc. 
because in this case the midpoint of the 
classyinterval can not be determined. 


( 2 ) 
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(3) It can neither be determined by .inspection 
nor can it be located graphically. 

(4) It can not be used whi It, dealing with 
qualitative characteristics such as intelli¬ 
gence, honesty, kindness, beauty etc. which 
can not be measured quantitatively. 

(5) It can not be determined if t single- 
observation is lost or missing. 


21.7 V7cjghted Arithmatjc Mean 

Let us consider the marks secured by a student 
in 4 different subjects. 


Subject s 
Pull Mark 
Marks obtained 


I 

II 

III 

IV 

50 

75 

100 

100 

30 

65 

4 0 

55 

i the 

moan = 

30 + 

65 +40+55 

A 


190 


= 47.5 


Out this figure can not be a proper representative 
of the four marks . Because while calculating the 
mean we assume that all the subjects are of equal 
importance. W e have not taken the full m rks of a 
subject in to consideration. 1 f we complete the moan 
by taking into account of the full mark, called 
weights ( or importance) , then it will be a proper 
representative of.' four marks such a mean is called 

i 

a weighted mean. Thus our weighted mean in this case 
will bu 

M - 5D-K 30 + 75 * 65 x 40 + 1 0Q.jL 

50 + 75 -f lEXJ + 1D0 


50,38 
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Definitipn i — If x l' :x: 2 , ^3 X n. ^ eno ^ e n values 

of u variabls x, and. w^, denote respectivel 

their weights then their weighted, mean m is given by; ; 

N W 

-ZI 

m — X - 1 Wi Xi 
” ~ -*=..(iv ) 

iVi w 1 

As a special case the AM defined by formulla I 
can he considered as a weighted mean with the weight 
in each case being 1* Similarly the AM defined by 
formula II can be considered as a weighted Mean with 
weights being frequencies. The calculation of weighted 
mean is very useful for computing index numbers. 
Because the prices of the commodities consumed by a 
group of people are not equally important i.e. wheat, 
rice, lighting, and medicines are more important than 
cosmetics, cigarrettes, tea etc. 

Example - 6 A candidate obtained 6 0, 75 and 85 
marks respectively in three monthly exammati ins 
Mathematics and 95 marks in the final examination. 

The three monthly examination are of equal weightage 

where as the final examination is weighted twice 

* \ 

as much as a monthly examination . Find his mean 
marks in Mathematics. 

Solution; Here n = 4, x 1 = 60, = 75, * 3 * 85 

and = 95 = w 2 = = 1 

w 4 = 2 then by formula 

= 1 x 60 + 1 x 75 + , 1 + 2 

M w i + 1 + 1 + 2 

* £|o _ 62 

So Mean 38 82 marks* 
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22.1 


MEDIAN 

introduction; ' h ia on thG 

Suppose we want to nave 

average height of students in a group. Here the 
computation of A.M. can not be clone quickly, 
because for this we have to measure the height of 
each student. But if we arrange the students m a 
lane with their height in an order ( x.e. either m 
increasing order or m decreasing order ) then the 
measurement of the height of the student standing 
m the centre can bo taken as fchelr average. This 
can be done quickly without taking measurement of 
individual height. Such a measure of central 
tendency is called the median. 


Def i nition ; - The median is that value of the 
variable which devides the distribution into two 
equal parts in such a manner that the number c>f 
observations below it is equal to the number of 
observation above it. 

Thus if the given value of the variable x 
are arranged in an order, the middle most value in 
this arrangement will be the median of x • When the 
number of values n, is odd, the middle most value 
x.e. ~ — the value in the arrangement will be 

the median. On the otherhand if n is even there m &Y 
be no unique median. Because any value in between 
— th atid ( -g + 1 ) th values of x being regarded 
as the middle most value can be taken as a median » 
However for definitions, AM of r? th and ( -r -t ^ 

4 T ** 

values is accepted as the median of x „ Then we have 
median M = Qg - ■ th value, if n is odd and = ■jj 
the value + (§ + l)thof value"? if n is even-V. 
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Let us consider the following examples. 

(i) Let 6 0, 62, 69, 70, 68, 63, 64, 66, SQ, 69, 

7 0 be the heights ( in Cm.) of 11 students. 

The values arranged in increasing order 
are 60, 62, 63, 64, 66, 68, 68, 69, 69, 70,70. 

Hence n is odd i.e. n = 11 

n + 1 


The-median j= 


Hence = 68 


-th value = 6th value 


506 


(ii) Let 55, 50, 56, 54, 51, 44, 47, 46 , 54 a n d 44 

be the marks secured by 10 students in English. 
The values arranged in increasing order are 
44, 44, 46, 47, 50, 51, 54, 54, 54,55, 56. 

so the mean of § th value i.e. 5th 

, . / n . i \ th value i.e. 6th values 

value and ( -s? + ^ 

will be the median . Hence M d “ 2 ^ 5 ° + 

Median for a fregue ncy_di^^ ' - 

. rthe following 
Example- 7 Calculate the media 

distribution. 

. „ . 26 27 28 29 30 31 

Weight ( m Kg.) 26 

3 5 6 7 ^ 4 

No.of students J 

, ase the Values are arranged in 

Solution * m this case the 

„ n find out the median if we can 
an order- So we can , 

n . , tem (students). Consider 

only locate the middle rrio 

.-.Ts-Mve frequency table, 
the following cumulative - 
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Weight(in Kg.) No.of students Cumulative fre- 
x £ .luoticy. of 


26 

3 

3 

27 

5 

0 

28 

6 

1 1 

29 

7 

21 

30 

*1 

6 

27 

31 

4 

31 


■nr^r" 

N — £. £ = 31 

Here: n = 31, which is odd. Thu pos 1 1 i on of median 
is ( - ■■ £ ——) th or ( 3~~2 ~—“ ) tb or 1 6t.li item (student). 

.So = 16th value of the distribution . 

But from the above c.f. table wo see that the 
value of all the items from 15th to 21st is 29. 

So value of the 16th item is also 29. Modi an 

= 29 ' 

Example - 8s Find the median of the following item. 


s 6 

7 

8 

9 

10 

11 

12 

2 25 

39 

48 

43 

52 

30 

7 13 


Solution: Forming the cumulative frequency table 

we get 


Cumulative frequency cf 


6 

25 

25 

7 

39 

64 

8 

40 

112 

9 

1 0 

11 

12 

43 

52 

30 

13 

155 
2 07 
237 
250 





- s 2 0 2 - 


i * 


Her e n = «Tf » 2,50, 
Median is the average of ~ 
values. 


which is even 
th and ( ~ + 1 ) th 


As such here the median is the mean of 125th 
and 126th values - 125.5 th value. ■ 

Therefore the median M =9 

d 

Now we point out the following general 
procedure to fund out median for a given frequency 
distribution , The steps are as followss- 

(i) Prepare the c.f. distribution table,. 

(il) Find | 

(iii) Find out . c.f. just greater than £ 

(iv) The corresponding value of the variable 
gives the median. 


This procedure of computing median can be 
verified with the help of examples 7 and 8. 

22.2 Median for a grouped frequency,distribution 

In a grouped frequency distribution the 
values of the variable x are divided into a suitable 
number of class intervals . So after forming the 
c.f. distribution table t W e shall identify the 
class whose c.f. is just greater than ^ . This class 
contains the median value and is called the median 
class. The value of median, is thes obtained by 
using the following formula. 

, M a - h * " S ~- * < ! - c 5 n 
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Where l x and ± 2 arc respectively the lower 
and upper values of roc-clian cless^ f — frequency 
of median class and C = c.f. of the class 
preceeding the median class. 


Example-9 s Calculate the median for the following 
frequency distribution. 


Marks 0—10 

Frequency 2 

Marks 5 0 —6 0 

Frequency 12 


10 - 20 2 0 — 3 0 30 - 40 40 - 50 

2 7 13 15 


60-70 

9 


70-aO 00-90 90-100 

6 3 1 


Sol,lit ron s Consider the following c.f. table . 


Marks 

(x) 


Frequency 

(f) 


Cumulative frequency 
(c.f.) 


0 

— 

1 0 

2 

2 

1 0 

— 

20 

2 

4 

20 

— 

30 

7 

11 

30 

— 

40 

13 

** 

24 

40 

— 

50 

15 

39 

50 

— 

60 

12 

51 

60 

— 

70 

9 

60 

70 

— 

80 

6 

66 

80 

— 

90 

3 

69 

90 

- 

1 00 

1 

n n 


N = 


- ^r_f = 70 


H N _ 

2 and c.f. just greater then 35 is 39 

So median class is 40 - 50. 

hen L 1 - 40^ L »2 = 50, f = 15 and. C = 26 

Median = M - * l + 

^ J. 

= 40 + - 40 

= 47.33 


i 3 - c > 


15 


( 35 - 24 ) 
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22.3 L ocation of Median by graphic method; - 

The median can also be determined approxi¬ 
mately from the ogine i.e. the cumulative frequency 
curve. Let us consider the following examples. 


Example-1 O s For the given frequency distribution 
draw the ogive and hence find out median. 

Value (x) 5 6 7 0 9 10 11 12 13 14 

Frequency 6 0 0 11 22 j36l' 59 ' 29 21 3 


Solution : Let us construct the following c,£* 

distribution table. 


X 

5 6 

7 

0 

9 

10 

11 

12 

13 

14 

f 

6 0 

8 

11 

22 

36 

59 

29 

21 

3 

cf 

6 14 

22 

33 

55 

91 

150 

179 

200 

203 


Draw 

ogive 

by 

taking x 

-values 

along x 

— ax i 


and corresponding cumulative frequency along Y axis. 
Compute £L±-=- and locate the point on Y- axis i.e, 

~ 102. Draw a line parallel to X-axis at the 
point So that it meets the ogive at a point P* 

Draw a perpendicular on X-axis from the point P 
to meet the X-ax x s at M d . The point M d gives the 
vglue of the median. 


22 


.4 Merjts apd de-merits - 


Merits: ’ (i) Median is rigidly defined. 

(ii) It is easy to understand and easy to 

calculate even o f for a non-mathemetical 


person 
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(ni) Median can be computed for a distribution 
with open &nd class* 

(iv) U n like mean it is not affected by the 
extreme values*. 

(iv)lt can sometimes be located by simple 
inspection and can also be computed 
graphically. 

De-merits (i) It is not based on all observations. 

(li) In case of even number of observations 
median can not be calculated exactly* 

(iii) Median i s usually less stable than 
the mean. 

iLggS- of Medians- Median is the only average to be 
Used while dealing with qualitative characteristics 
which can not be measured quantitatively but can 
still be arranged m order i.e„ to find out the 
average intelligence, average beauty* average honesty 
kindness etc. among a group of people. 


* * * * 
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M O D B 

23.1 introduction: - ■ * 

Consider the following statements: 

i) Average height of an Indian male is 1.68 M 

ii) A v erage expenditure of a student in a hostel 

is Rs.300/- per month. 

iii) A v erage Size of shoe Sold in a market- is 
size No»7 . 

In these cases the average referred to is neither 
mean nor median, but the value of the variable 
x ( i „e. height or expenditure or size) that occurs 
or repeats itself the greatest number of times. 

Such an average is called mode. For example# in the 
third statement we mean that there is maximum 
demand for shoe of size No.7 . Thus mode is 7. 


Defi n ition s - Mode is the value of the variable 
which occurs most frequently in a distribution and 
around which the other values of the distribution 
cluster adeneeJ,y. 

Example - 10 If 7 men are receiving daily wages 
Of RS.60, 50, 70, 70, SO, 100, 70 find out the 

mode] wage* 


After arranging the values in increasing 
order i.„. so, 60, 70, 70, 70, 80, 100 it is clear 

that 70 occurs 3 times • 

Hence M, 0 de — Mo = Rs.7D per day- 

, series the occurances of different 

I f in a gi v ®n series v* , 

, n-> that there is no mode, 

value's are equal* we sha , , ., 

^ - tsari es like" 3* 5,7, 3, 8, 5, 3,7 , 
F or t axample in case of 

thej„- e i s no mode-' 
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CQSEU^an of m odgj distribution 

in case of a frequency distribution, mode is 
the value of the variable corresponding to the 
maximum frequency. 

Exam ple -Us Calculate mode 

xJ l 2345 6 7 ^3 

f . 3 1 18 25 40 30 22 10 6 

Here the maximum frequency is 4 0 and the 
corresponding value of x is 5. Hence 

Ex ample. - 12 ; Find mode for the following distribution 

No.of children 012345 

(x) 

No.of families 10 21 55 42 55 15 

(f) 

Here the frequencies of 2 and 4 are the maximum 
i .e. 55.. 

Thus Mode = Mo = 2 and 4 


For a grouped frequency distribution the class 
interval corresponding the maximum frequency is called 
the modal class. Then mode is calculated by writing 
the following formula. 


Mo SB 1^ + 


^2 “ H"* ^ 


- f o > 


vii: 


2£ i ‘ f o " f 2 


where 1 ^ and 1 ^ are respectively the lower and uppP r n 
limits of the modal class, f 1 is the frequency o£ modal 
class, f Q is the frequency of the class preceding t5 ^ e 
modal class a^d f^ is the frequency of the clj&ss 
succeeding the modal class. 
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23.2 


E x ample - 13 : Calculate the mode for the distribution 

of the weights of 150 students from the data given 
below. 

ffisj-Qbt (in Kcr) Frequency 


30 - 40 

18 

40 - 50 

37 

50 — 60 

45 

60 - 70 

27 

70 - 80 

15 

00 - 90 

8 


Here the maximum frequency is 45. S D that the 


modal class 

is 

50 

- 60 

. Thus we 

have 



■^1 “ 50* I 2 

= 

6 0, 

l-h 

l— 1 

II 

45, 

f = 
O 

37 and 

= 27 

Hence, Mode 

— . 

M o = 


f 

1 2 * 

1 ! ) 

( f l - 

f o > 






2f l 

- f 

0 

' f 2 


M. 

50 

+ 

(60 • 

- 50) 

(45 

- 37 

2 





2 x 

45 - 

37 - 

• 27 



= 

50 

+ 

10 x 
26 

8 





= 

50 

+ 3 

.077 







= 53.077 Kg. 

Merits and Demerits of Modes 

Merits ; i) Mode is easy to calculate and easy to 
understand. 

ii) Mode is not affected by the extreme values 

lii) Itc an be easily calculated in the case 
of open end classes. 
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De-meritss i) Mode is Dot clsarly defined. 3gc au$e 

when the maximum frequency is repeated 
we can locate more than one modal value. 

ii) It is not based on all observation. 
Uses of Mode s 

Being the point of maximum frequency, mode i s 
specially useful in finding the most popular size 
m studies relating to marketing, trade, business 
and industry. It is the only appropriate average 
to be used to find the ideal sisse o.g* in business 
forecasting in the manufacture of shoes or 
garments, in sales, m production etc. 


ready made 
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SELE CTIO N OF AN AVERAGE 

Prom the discussion of the merits and de-merics 
of the various measures of central tendency we see 
that no single average is suitable for all practical 
problems. Each average has its own merits and 
de-merits and consequently its own field of importance 
and utility. For example, AM is not suitable while 
dealing with frequency distribution with the terminal 
class intervals are open, "like less than 50" or 
"greater than 1000" one can use nere either median or 
mode. In case of qualitative data which can not be 
measured quantitatively median is the only average to 
be used. Mode is particularly used in business* 

Hence an average can not be used indiscriminately. 
For better statistical analysis a judicious selection 
of an average depends upon: 

i) The nature and the availability of data. 

ii) The nature of the variable stud-i ed 
ni) The purpose of the study. 

iv) The method of classification adopted. 

However, since A.M, satisfies almost all the 
properties of a good average, is quite familiar to 
a layman and has very wide applications in the 
statistical theory at large, it may be regarded as 
the best of all averages. 
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TMDEX NUMBER 

24.1 introduction: 

All of us are well acquitted with. the price 
of different commodities in our day to day life. 

prices of all commodities change ( i.e. increase 
or decrease) from, time to time due to different 
factors like increase in population, variation in 
agricultural and industrial production/ transportation 
facilities, family status and demands etc. So the 
required expenditure for a family changes according 
to tho fluctuation in market price. In this situation 
tho salaries or wages of workers or employees are 
need to be changed to maintain a balance with the 
change of market price. Keeping in mind the above 
change it is desirable to determine an indicator 
which will reflect on the change of living standard 
of a family ( or a group of people } for a given 
year ( called current year ) comprred to any 
previous year ( called base year ) . Such an indicator 
in this case is called a price index number. 

For example - suppose that the rate of rice per Kg. 
m 1996 ( as current year ) and 1994 (as base year ) 
are Rs.10.00 and Rs.G.OQ respectively. Then the price 
index of rice for 1996 with respect to 1994 will be 
~ x 1 DO = 125. From the example it is clear that 
the price index of a particular commodity in the current 
year is expressed as a percentage of all the price 
at base year. 

In practice we deal with the prices of several 
commodities simultaneously. I n this case the index 
number will be considered as a special type of 
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weighted mean calculated by expressing the total 
expenditure of the current year as a percentage 
of the total expenditure in tifhe base year. 

Besides the price index number, there are 
other two index numbers . They are the quantity 
index number and consumer pri ce index number or 
cost of living index number- 

24.2 Cost of living.index number : - 

Cost of living index number is a price index 
number with special reference to a class or a 
category of people in a society at different times 
or in different region. 

Suppose we select a group or section of people 
and find out its monthly consumption on certain 
standard items during 1990 and 1996. We find the 
total expenditure on these items as per the existing 
rates in 1990 as well as 1996 assuming the quantities 

consumed in 199 0 are also consumed— m 1996. Then the 

, : 

Cost of living index in 1996 with respect to base 
year 1990 

i u - 

total cost in 1996 x 100 
total cost in 1990 

Thus in general the cost of living index 

' P l_j l- X 100 (vui) 

i P o q o ' 

Where P = Price of the commodities per unit 


in the base year- 
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q = quantity of the commodities in the 
o 

base year. 

P 1 = Price of the commodities per unit in the 
current year. 

Example - 14 : Calculate the cost living index number 
from the following data for 199 5 taking 199 0 as base 
year. 


Commodities 

Quantity 

used 

Rate por unit 
in 1990 

Rato per unit 
in 1995 

Rice 

40 Kg. 

Rs. 4.00 

Rs. 5.00 

Oil 

5 Kg. 

Ra.25.0Q 

Rs.3Q.00 

Sugar 

7 Kg. 

Rs. 7.00 

Rs. 9.00 

Milk 

15 Ltrs. 

Rs, 4.00 

Rs. 6.00 

Meat 

4 Kg. 

Rs*60« 00 

Rs. 70.00 


Sc^l^tion: Here the quantity of the items consumed 

in both the years are the same i.e* < 3 i~Q = q (say) 

l o 

We now consider the following table 


Commodities 

- J 

Quantity 

used 

1 

Rate per 

unit in 
base year 
1990 

^ l 

Rate per 
unit id 
current yr 
= 1995) 

P x q 
o 

* 

Rice 

40 Kg. r 


Rs. 5.00 

Rs. 16 0/- 

Oil 

5 Kg, 

25.00 

Rs. 30.00 

Rs. 125/- 

Sugar 

7 Kg. 

Rs.7.90 

Rs. 9.00 

Rs. 49/- 

Milk 

15 Itr. 

Rs. 4.00 

Rs. 6.00 

Rs. 60/- 

Meat 

4 Kg. 

Rs. 6 0.00 

Rs. 70.00 

R‘s.24 O/- 


P l xq 


, 150 /- 
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I? q = Rs.634.00 fp. q = iis.703.00 
o i 

Hero the cost of living index number 

( using formula VIII ) 


= ih Q 


x no 


763 

674 


X 100 


= 1235 


» • « • k 
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COMPUTJSR 

'*The basic controversy with. Computer*-* f ^ut it o 

very hard to learn the Software -nd it's very Soft to 
view hard wof^. 

25.1 What is a Computer ? 

Literally Computer means a machine or an 
equipment which does calculations* But the Computer 
we use is an electronic duvxo*. v/nich can process/ 
store/ retrieve and transmit information which may 
be audio/ visual or linguistintype* More elaborately 
a Computer is an electronic device capable of 
manipulations numbers a n d symbols/ taking an 
input storing it/ processing it and giving an output, 
all under the control of a set of instructions' 
called a Programme* -lowever a Computer performs 
only three basic functions internally; 

Arithmetic calculations ( t.e» addition®/ 
subtractions/ multiplications and its reciprocal )/ 
comparing two data items and moving data items 
from one internal memory location to another. 

25.2 Evolution of Computer 

The evolution of Computer has passed through 
a number of stages before it reached the present 
state of development. Infect/ the development of 
the first calculating device named AUCUS dates 
back to 3000 B.C. Prom ABACUS to the micro 
Computer/ the calculating systems have undergoes 
a tremendous changes. A brief account of the 
development is given below; 
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2 5. 1 Early Calculating D a vlnes 

Abacus : The stone age man used pebbles for 

counting cattle. Latter on when man became more 
lized, abacus came in use. Abacus seems to 
be trie earlier calculating machine/ which was 
developed by Chinese 3000 years ago. It consists 
of a frame with some bars f ixed accross it. 
u a ch bar had some beads which could be moved 
along each bar. Every bead represented a position 
in the number system, i.e. units/ tans, hundreds 
..... etc . 

Napier's Songs 

John Napier/ the Scottish Mathematician 

devised a set of rods for use in calculations 

•» 

involving multiplications. These rods were curved 
from bones and therefore called as Napier's Bones. 
Napier used 10 stripes of bones and divided each 
into 9 squares. Again each square was divided 
in to two parts. The lower half indicated units 
and the upper half indicated tens. H© used the 
principles of multiples to fill the squares. 

Quqhtrad T s de Rule 

in 1620, William Oughtrad invented the 
slide — rule which is a calculation device 
that used the principle of logarithms, invented 
earlier by John Napier. 

pascal's Calculator 

in 1642, the great French Mathematician and 
Philosopher Blaire Pascal devised a calculating 
machine which consists of gears, wheels and dials 
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E a ch wheel hud 10 segments like tnat of milometers, 
when one wheel completed a rotation, the next 
wheel moved by one segment. With this calculator 
all arithmetical calculations by dialing those 
series of wheels bearing the numbers 0 to 9 around 
their circumference. 

Jacquard 1 s Loom 

A French leaver, Joseph Jacquard, used 
punched cards to determine the thr ads to be 
selected in weaving patterns automatically. 

A role on the Card permitted n hooked wire contain¬ 
ing a thread to enter the pattern which is tae 
absence of a hole would correspondingly prevent. 

Babbagis Difference Engine and- Analytical. Engine 
Charles Babbage ( 179? ~ 18 71 ) Professor 

of Mathematics at Cambridge Univ rsity, a genius 
m history of Computing, made a mac lino called 
difference engine which could evaluate accurately 
algebraic expressions and mathematical tables 
correct up to 20 decimal places, 

tatter he proposed an Analytical Machine 
which was an automatic computing machine designed 
to do additions at tne rate of GO per minute and 
had a memory also, Babbage could have designed 
better machine during his life time itself but 
the contemporary technology cuuld not assist and 
match his genius. He determined to add to tne 
arithmatic capability of the—then existing 
calculators, the ability to store intermediate 
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results for subsequent calculations. This engine 
eliminates re-sortering, as it consists of a 
memory and more important was the fact tnat data 
could be entered along with the sequence of 
operations to be performed on data* He used punched 
cards to enter data. His idea had all the basic 
components of today's modern Computer* Therefore/ 
he is called the Father of Modern Computer. 

Herman Hollerith - Punched C^rds 

Dr.Herman Hollerith of U.S.A, was the next 
contributor to development of Computers. He was 
working in the U.S.A. Census office when data was 
being compiled and analysed manually, i n order to 
overcome this tedious job he invented a machine 
which used punched cards to store and tabulate 
Jensus informations* This machine could sense the 
punched holes/ recognise the number / and make 
the required calculations. 

25.2.2 Middle Ape Computers 
Electrical Machines 

During the late thirtees and early forties 
of this Century, various types cf Computers with 
very unusual names were build in Germany/ U.H. and 
in U.S.A. The progress in Computer technology was 
accelerated during the Second World War. Computers 
were used in military operations like breaking 
codes and for designing air Crafts* Conrad Zuse 
a young German engineer started in 1936 to make a 
model Mechanical Computer Z, which had a Key boai d 



-: 219 : - 


for putting the numbers into machine, it us*d 
the binary system which enabled nim to take 
advance of Boole's system ui logfc , In 2 2 Conrad 
Zuse replaced the a low me .'h jtuc j] switches with 
electrical relays, 

IBM Mark 1 

In 1937/ harvard lr jfcjssor Howard Aiken 
set out to build an automatic calculating macnine 
to combine electrical and mechanical technology 
with Hollerith's punched Card technique, With the 
help of the students and Engineers the project was 
completed, in 1944. The completed device was known 
as the Mark ~ 1 ~ digital Computet . The murk 
was an electromechanical Computer of length 15 mt 
and weighed nearly 150o tonnes and computed 20 
multiplications in one second, 

V 

25,2.3 Modern age Computers 

ftjj C—{ Atanassoff — Berry ~ Computer ) 

During 1937-38 Dr.John Vincene Atanassoff/ 
a Professor of Physics and Matnematics teamed up 
with Clifford Berry, his graduate assistance 
and began work on an electronic Computer and 
finished a working prototype in 1942. This 
Computer known as ABC ( Atanassoff — Berry Computer) 
was later accepted as the first Computer. 

ENIAC 

Another electronic based machine was made 
m 1946 byj.p. Eckert and J.W.Mauchly at the 
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University of Pennsylvania of U.S.A. and was 
called Electronic Numerical Integrator and 
calculator (BMC), it was a very fast machine 
compared to its ancestors which could perform 
additions or 3500 multiplications in one seoon 
Tt. was completed in 1946. 


as 

5000 

d . 


-Gene ration Computer s ( 1942 - 1955 ) 

The first generation Computers were 
voluminous computers. These computers used 
electronic valves like the ones used in radios. 
ENIAC and various other computers of large main¬ 
frame type Which fall m first generation category 
are UNIVAC - 1 , IBM 701, IBM - 650. The Computers 
in the first geneation were found to be fast, 

accurate and untiring processors of mountains of 

\ 

paper . 


Se. PPnd Generation Comput ers (1955 - 1964 ) 

The invention of transistor in 1948 led to 
the development of Second generation computers. 
Transistors replaced the valves completely as they 
were far more superior in performance on account 
of their miniature size, smaller power consumption 
and heat production rate. The use of transistors 
in Computer reduced (i) Size (ii) Manufacturing 
and running co?ts and improved (ill) reliability 
and processing power. 

Some Second generation computers are IBM ' -• 
162 0, IBM 14 01, UNI VAC 1108 etc. The computers of 
the Second generation which began to appear in 
1959 were made smaller and faster and had greater 
computing activity. 
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Third. Generation Computers ( 1 964 - 1975 ) 

In 1964, tie Tniid gon ration computers 
were introduced. These had integrated transistor 
circuits ( I.C. ) having higher speed, larger 
storage capacities and lourr prices. T iese 
computers wue called minicomputers. These computers 
used integrated circuits (i.C.) built on _ 

tain slices of extremely parifiol silicon crystal 
called chip. The manuf icturt oi minicomputers of 
t ilrd generation began after development of large 
scale integration ( LSI ) and very l^r.p scale 
integration ( VLSI ) arvi micropr rousnor mips. 

Aval lability of LSI and VLSI led to the production 
of variety of mini comput, ts aonu> of which can 
perform main frame computo-s in the 1960s. These 
are small _ size, low cost, large memory ultrafast 

computers which are prolifeml at a surprising 
rate. 

Fourth__G s derat ion Computers (1975 onwords) 

The Computers built in 1960s w..re mainframe? 
designed to provide c^t a central site# all the 
processing power needed by an organisation. Thifcgr 
pproach served the needs of some organisations. 
t others were unable to afford large systems* 
This led to the requirement of low-cost minimal 
omputers to fill the gaps by the bigger, fast .r/ 
ntralised approach. This led tg the innovation 
of mini computers and micro computers. 
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ICs which has the entire computer circuits on a 
-ingle silican chip are called microprocessors. 
The computers using these cnips are called micro 
processors. The computers using these chips are 
called micro computers* These are infact, the 
scaled down versions of mini computers. 


Fi fth Gen e ration Computer (Yetlo come) 

Currently, a nigh stakes competition 
between American and Japanese computer manufactures 
exist. The prise in this multibillion dollar corfest 
as the "Thinking Computer"* Thus m a computer 
which will be able to handle facts and ideas, 
make inferences and deductions and answer questions 
and problems In the smallest fraction of a second. 
The "Thinking Commuters" make a fifth generation 
of Computers. 


Scientists are now at work on the fift 
generation computers - a promise but not a reality. 
Tney aim to bring as mac lines with genuine 
ability to reason logically, and with real knowledge 
of the world. Thus unlike the last four generations 
waich naturally followed its predecessor, the 
fifth generation, if succeeds, will be totally 
different, totally novel, totally new. 


■u.ie .hTTrTCATIOH QF _COMPU£ERS 

pi as’iifisi by tneir 

Computer systems a-e 

_p rani -i ne terminals, other 
C.P.u sizes, number of ° 

. n i-n following categories 
available i/Q devices m to 
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2 5.3 CLA SSI FICATIO N _OF_ C OMPUTE RS 

Computer systems ore classiiied by their 
C.P.U. sizes/ number of online terminals 
maximum disk storage capacity, and ail other 
available I/O devices in to following categories. 

. • . ' MI CROCQMPUTBRS 

Microcomputer is called micro for two 
reasons s One, because it is miniature in size 
and another because it uses micro-pn'ucur.&or as 
its Central Processing Unit. Minoprucoosor is 
actually the heart cum mind of a computer. It is 
contained in a single chip made of sill icon. 

The PCS (Personal Computers) common]y used are 
examples of microcomputers, PCs arc of three 
sizes; (i) Disk tops (xi) Mote books and (iii) 
Palm top. 

Desk top PCs have a large screen and a 
full size key board. Note book PCs are about the 
size of a note book and weigh less than 4 Kgs. 
but they have all features of a desk top. Palm tep 

PCs ar e smallest in size and weigh less than 
500 gms. 

Mini Computers ; 

A mini computer is larger in size than a 
PC. it has higher storage capacity, works faster 
n a pc and can support multiple usurs* 
Main frame Computers * 

Larger in size than mini computers. Main- 
me computers have higher processing power can 
le multiple processing tasks currently and 
supports a large number of users at a time. 
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Super Computers ; 

Super Computers are the fastest and are 

used in those areas which require extremely high 

speed processing and large storage capacities 

such as meteorology; energy, research, animated 

graphics as seen m the movie Jurassic Park. 

India has also manufactured Super Computers viz 

Pavan 9000 with speed 2.5 x 1 0 9 floating point 

operations ( multiplication & division of real 

9 

numbers) . Per second PACE with speed 10 x 10 
floating point operation per second etc. 


2 5.4 CHARACTERISTICS. OF A^ QMPbTgR 

Whatever may be the size of a computer 
it has the following basic characteristics. 

(1). speed s A computer worhs much faster than 
human beings. For example a present day PC 
can perform 1 million (10 6 > multiplications 
in one Second while a super computer can 
perform 20,000 millions ( 20 x 10 ) of 

multiplications i* 1 0!le second. 

(2) Accuracy ; A computer does exactly wnat 

instructed to'do without any error as many 

, , I£ either the instructions or the 

as required, ir ei 

, mcorrect then the results 

data entered are lncoxj. 

. will be incorrect. However, 

from the computer win 

1 4. ■ na+i on and division *■ 
while performing multip 

„ . x num bers the results are arcurae 

of big decimal numnex* 

. - f- 32 and 64 significant 

accurate upto 16, 32 

_ tHe processing power of 

figures depending 
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(3) storage of Information: 

A computer cun store and retrieve a 
large amount of information depending on the 
storage canacity of the computer- For example 
a present day TC (with IG byte a ud disc ) 
can store at about 500# 000 png •« of text. 

The information stored can bo rot-lined as long 
as desired by the user and can be retrieved as 
and when required and hue retrieved information 
will be exactly in the form it was stored. 

( 4 ) Diligence : 

A compufc *r can work for several hours 

continuously without being tired and works 

with the same speed and accuracy throughout 

i.e. if a computer performs one million 

multiplicat] ons in one second with an accuracy 

of 16 significant figures then even after 

* 

working continuously for 100 hours it can 
perform million multiplications in one second 
with 16 significant figure accuracy. 

(5) Versatility s 

A computer can immediately change from 
performing one type of task to another type 
of task at the command of the user* For exampl 6 
in one moment it may be processing --xamination 
scores and at the next md>m.©nt it may pl a Y a 
game or may solve a set of equations etc. 

^^I ntelligence of its owrjL s 

In spite of an the* above advantages the 

main limitation of a cc^cipilter is that it does 
not have reas oning capabilities . It possesses 
no intelligence of its own* It works with the 
— rf njpul-l-l 0 - 5 n (~* e r +• ■ 
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25.5 THE COMPONENTS OF A COMPUTER SYSTEM 

The ability of a computer to process data 
into information is due to the combined work of 
hardware and software. The Computer’s machinery 
made up- of electronic devices and circuits is the 
hardware where as human provided logic and 
instructions to the computer are software* Hardware 
can not do anything without software. 


Hardware s 

Computer hardware is composed of five units: 
input/ central processing, internal memory, 
secondary storage and output. The input unit 
enables the computer bo receive the data to be 
processed and the instructions necessary for 
processing- A commonly used input device is the 
Keyboard which types instructions end data into tr 
the computer. Other input devices are! -use used 
for pointing at specific locations of the computer 
screen (Monitor), joystick used for games, scanner 
used for reading manuscripts. 


The central processing units { CPU ) is 

. _ M harp rne data is proce— 

the place in a computer where tne 

, , -r- * nnn'iists of two parts: 

ssed into information. It con 

T ' r unit (ALU) and Central Unit 
Arithmetic - Logic uni v 

, * nmressina Is carried out in 

( CU ) . The actual process saiuy 

ALU as directed by the Control Unit. The CPU is 

located on a Computer Chif - a smaller piece of 

• ' ml iiions' of transited hatched into 
Silicon with millions 

it. The CPU Chip is Ponged into the mam computer 
Circuit board called the Mother-board. The most 





commonly us -d CPU c ups i n Rd' . - ir P f )^86, 

80486 and pent i um m nuf -rt'ir *d by i n 1 Coroora- 

tion Of U » S «A . 

A Computer's i nt. rn *1 m ",«ory uorks in 
association vuth t.ic CPs to dal, \ md 

instructions n;tt ss-iry during prcrurainy, It is 
made up of caips plunged jir o the snot her board. 

Two types of memory chip j so iuv i in i computer. 
They are Random Access Monu-ry ( Rd-i) .rid Head - 
only - Memory (ROM) . Ham i.s iv ,ijl I.able for storage 
only during the period flu; m t r in i *owored 

on and the stored inform stinn in ’'AM in wiped out 
as soon as the computer is turn a I oft', ROM is 
fixed in the computer during tic time; the compufcr 
is manufactured and it m intended to store 
permanently tue information required during the 
start up process. ROM also contains instructions 
to manage many compulse operations ouch as 
providing the characters on the* car n-n when a 
Key is pressed displaying the rosulto of processing 

Because of volatility of Ram and limited 
internal memory ( to lower the dost of computer 
as memory chips are expensive) some form of 
storage external to RAM is necessary to store 
data and programmes permanently* This form of 
storage is termed as secondary storage. Some 
of the secondary storage devices are hard disks/ 
floppy disks/ magnetic tape and CD - ROM ( Compact 
disk - read only memory ). /Then the internal 
memory sticks the information stored in. secondary 
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storage under the direction of Cb, the secondary- 
storage locates the information, reads it, 
transfers it to internal memory. So secondary 
storage is slower than the internal memory but 
it has vary high storage capacity as compared to 
internal memory. 


The processed information is made available 
to the user through the output unit. The most 
common output devices are the video screen or 
monitor and the printer* The monitor saves imme¬ 
diately tne data or instruction typed m the Key 
board, it also saves tne processing in complete • 
When a permanent printed copy of the results is 
desired a printer is used to print the informations. 


Secondary storage is a form of output when 
the processed information is stored in the secondary 
Storage. It is also an input device when stored 
data are read from the disks or tapes. Another 

form of inout/output is telecommunications 
the transmission of data and information o 
some type of communication medium. Telecommunica¬ 
tion links allow a computer to receive information 

from and transfer information to a computer 

, r .<= ar off pieces. TeleconnrrW- 
sftuated at hear by or far o P 

• n links are established through the use 

Qication linKS are - 

1 ’ Tinas and a modern (Modulate/ 

of standard telepnone lines 

DE Modulate ). 
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2 5.6 THE .PtJNCTl ONINvj QE n COMPUT iiK 

All processing taks are done by the CPU 
with he help of one or more of tno dim 1 operations 
(i) Calculating ( adding, subs tract j.ng etc.), 
Comparing ( determining whether two items are same ) 
and moving data items from one memory loc.ition to 
another. 

The flow of data, instructions, control 
commands and results into within or out of tne 
computer along with different units of a computer 
is shown schematically in fig. . The transfer 
of information witnin CPU and between CrJ and 
internal memory is fast because they are either 
on chip or between chips. On the other hand 
transfer of data or information between input 
and output unit or secondary storage or internal 
memory is slow because tnese flows involve electro¬ 
mechanical devices like Key boards, disk drives and 
printers. 

To execute a program, software stored in 
secondiry storage is moved to the internal 
memory by giving appropriate instructions tnrough 
the input device. Then from the internal memory 
the instructions are transferred to the control 
unit. Each program, instruction is decoded by CU 
and then directs the activities of all other 
units. The control unit directs the input or 
secondary storage to send data to be processed 
to ADU through the internal memory and directs 
the ALU to process the data so received. 




{"secondary 


1) Commands of CU 

2) Flow of instructions 

3) Plow of data or processed 
information 

t 

are completed the result is stored back in 
internal memory from where they are sent to 
output or secondary storage under the direction 

of CU. 


Software ? 

Tne instructions given to the computer by 
the user or manufacturer is called the software. 
It directs the hardware to do the appropriate 


job. The Computer can not work without the 
software - There are two major types of software s- 
the system software and the application software. 
The system software includes the operations system 
which co-ordinates the operations of the vario 
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components to a computer system* The most popular 
operating systems are DOS ( Disk Opor vting System) 
Windows and UNIX. The application softvrares are 
prepared to be used in a computer for performing 
specific applications- They are commercially 
available in the form of software package. The 
software packages constitute programming disks 
and user m annua Is which provide t.io description, 
how to use package. Several software packages are 
availe ble in each of the application areas such as 
word processing/ desk top publismng, gimes/ 
graphics, spreadsheets, database management 
development tools etc. Gome of the popular soft¬ 
ware packages are • Wordstar and Word perfect 
( Word process of package ) . Lotus 1-2-3 
( Spread sheet ) DBASE (data base management ), 
Corel draw (graphics) and Ex ( according to 
package ). 
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Number System 

Number system play an important pole in the 
design^ organisation and understanding of 
computers, dumber ‘systems are basically of two 
types: tTonpo si tional and Pos jtj onal . 

26.1 Mon-Positional Number Systems 

In early days, human beings counted on 
fingers, ./hen ten £ig5 re were not adequate stones, 
pebbles or sticks were used to indicate values* 

This method of counting uses an additive approach 
or the non-oositional number system. 

In this system, we haee symbols such as 
I for 1, II for 2, HI for 3, IIII for 4. Each 
symbol presents the same value regardless the 
same value regardless of its position in the 
number and the symbols are simply added to find 
out the value of a particular pulnber. 

Since it is very difficult to perform 
arithmetic with such a number system, positional 
number, systems were developed as the century 
passed. 

26.2 Positional N umber System 

in a positional number system, there are 

only a few symbols called digits, and these 
symbols represent different values depending 
on the position they occupy in the number. The 
value of each digit in such a number is determined 

by three considerations 

1. the digit itself 

2. the position of the digit in the 
number and 

base of the number system 


3. the 
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26.3 Decimal Number System 

In this system the ten symbols which are 
used are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and each 
of these is also known as a digit. In any number 
which we come across, these digits have a place 
value. 

For example, the number 27 3, the place 
value of 2 is 2 00, the place value of 7 is 7 0 
and the place value of 3 is 3. -lencu we can write 
it as 

273 = 2 hundreds + 7 tens + 3 ones. 

= 2x100 + 7x10+3x1 
= 2 x 10 2 + 7 x 10 1 + 3 x 10° 

Here tne 10 is called the base of the 
number system. 

Htae<L gbhera 1 expression for representing 
a positive integer in the decimal system by 
using positional notation 0 is 

n n—1 - -,n-2 , . _ 

^ ^ 10 -f* sn 2 ^ 0 "I - ****«*“}*^j 

wtiere a^, a R _ 2 a n _ 3 .+ 0 are digits 

( 0 to 9 ) and n is the number of digits in the 
i nteger. 

The base or radix, of a number system is 
defined as the number of different digits which 
can occur in each position in the number system. 
The decimal system has a base 10, Thus the 
system has 10 different digits, any one of which 
can b e used in each position in a number. 
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A decimal number, for example 4S.27 is represented 
in this notation as 

(43,27) 1 q - 4 x 10 1 + 3 x 10° - 2 ^ 10” 1 + 7 x 10 

V 

( 10 is the base of the system ) 


26.4 Binary Number System 

The system of numbers has become indispen¬ 
sable with the growing popularity of the computers. 
In this system we use only two digits, namely 
0 and 1 and use the number 2 as the base of the 
system. A similar type of positional notation 
is used m the binary number system as in the 
decimal system. The decimal equivalent of a bin&ry 


integer ( a n _i a n _; 


v 0 n-l j. 

• ia 0 5 2 13 a n-l 2 + 


,n-2 

a ~ 2 + 

n-2 


. + a 


0 


Where a Q _ 1 a n _ 2 , a n _ 3 


0 


are exther 1 or 0 and n is the number of dxgits 
in the number • 

\ 

In this system the base or radxx xs .2 and 
only 0 and 1 are the two different numerals that 
can be used in this system. For example 

( 101 ) 2 = 1 * 2 2 + 0 x 2 1 + 1 * 2 ° 

Simxlarly a fractional number in Binary dumber 

system can be represented as 

a 2 J. n X 2 1 + 1 x 2° + 1 x 2 ” 1+ 0 
1 101.10) 2 = 1X2 + 0x2 

, s often referred to by the 
'Binary digit i s ° 

common abbreV^ba^ 011 
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26.5 OCTAL NUMBER SYSTEM 

The octal number- system has a base of eight 

and hence 8 different symbols are used, to represent 

numbers. These numbers are 0,1,2, 3,4 , 5,6 & 7 . The 

positional National system for tnis number system 

of eight. 

is written xn the pavors/ The decimal equivalent 


of an 

octal 

number 

(a ..a _ 

n-1 n~2 

* ' ’ * ' a 0^ 8 is 

a ^ 
n-1 

CD 

a 

i 

+ 

a 2 8 n ~ 
n— 2 

2 n- 

+ a 8 

n- 3 

* * * * ' + a 0 

whore 

a 1 / 
n-1 

a n-2 - 

a _, ..... 

n— 3 

'Iq ore digits 


8 


0 to 7 and n the number of digits of the octal 
number - 


For example (2 57) Q = 2 x 8 2 + 5 x 3 1 + 7 x 8'° 
similarly a fractional octal number is written as 

(25.16) g = 2x8 1 + 5x8 0 f lx e" 1 -p 6 x 8~ 2 


26 - 6 Hexadecimal Numbers; 

This system of numbers is developed using 
the sixteen symbols 0, 1, 2, 3, 4, 5, 6, 7,0,9, A , B,C, , 
b/E, F and the '16 1 is the base of this system. 
Note'that A,B,C,D,E & F stand for 10, 11, 12, 13, 

14 & 15 respectively. 

The system of 16 numbers is known as the 
hexadeeim a l Number System. The positional 
notational form of this system is represented 
in the powers of 16. The general rule for its 
decimal equivalent is as follows; 


a „ i c n-2 

n-1 D + 16 + 

Where an - a _ . . . 

n-1 n-2 

hexadecimal number. 


» . + a 


0 


16 


0 


a g are the digits in the 
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For example 

( I A F ) 16 = 1 x 16 2 + A x 16 1 + F x 16° 
Similarly a fractional number is represented as 
follows i 

(BB.8) 16 = B x 16 1 + B x 16° + 8 x 16 -1 

2 6.7 Converting from one Number System to another 

Numbers expressed in decimal are much more 
meaningful to us than are values expressed in 
any other number system. This is mainly because 
of the fact that we have been using decimal numbers 
in our day to day life right from childhood. 

However any number in one number system can be 
represented in any other numbers system. Because 
tne input _aad the final output values are to be 
an decimal number system. Computer professionals 
are often required to convert numbers m other 
number systems to decimal and vice versa. 

26.8 Converting to decimal from anoth er Base 

The following three steps are used to concert 
to a base 10 value from any other number system. 

Determine the positional value of 
each digit ( depends on-the position 
of the digit and the base of the 
number system ). 

Multiply the obtained positionil value 
by the digits in the corresponding 
position. 

Sum the products calculated in Step 2. 


1st Step : 


2nd Step s 


3rd Step s 
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Example - 1 (11011) 2 = ? ^10 

Binary digits 
Positional value 
Required number in decimal system 

= 1 x 2 4 + 1 x 2 3 + 0 x 2 2 +lx2 1 +lx2° 
= 16 + 8 + 0 + 2 + 1 
= ( 2 7)io 

( 11011) 2 = (27) 1Q 

Example — 2 (101 . 11 ) ^ =* ( ? ) ^ q 


1 

1 

0 

1 

i 

4 

o 

? 3 

2 2 

2 1 

2 ° 


Binary bits 


1 1 J 0 

1 


1 ! 

1 ,2 1 ,1 
l_i_id_ 

2° 

_ 2 

2 “* 2 j 


Required Number = lx 2 2 + Ox 2^ + 1 x 2^ + 1 x 2 1 + 

1 x 2 ~ 2 

=4+0+1+0.5+0.25 
= (5.7 5) 1Q 


(101.11) 2 = (5.75) 1Q 


Example - 3 (4705) 8 = ( ? ) 1Q 


Octal digits 

4 

7 

0 

5 

Positional value 

_ 


a 2 

8 1 

8° 


Required number in Octal number system 

=_4 x 8 3 + 7 x 8 2 + 0 x 8 1 +5x8° 

= 4 x 512 + 7 x 64'+ 0 x 8 + 5 x 1 
= 2048 + 448 +0+5 
= 2501 

(47 05) 8 = (2501) 10 
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Example - 4 (315.54)- = ( ? ) _ - 

o 1 U 


Octal digits 

3 

l 

5 | 

5 

4 

Positional value 

.4 

8 2 

[ 8 1 

8° | 

S' 1 

S' 2 


2 10 

Required number = 3x8 +1x8 + 5x8 + 

5 x 8” 1 + 4 x 8~ 2 


= 3 x 64 + 8 + 5 + ~ + 

= 192 + 8 + 5 + .625 + 

= (215.6875) 10 

(315.54)_ = (215.6875) 

o 


4 

64 

0.062 5 

1 0 


Example — 5 (IAC) lg = ( ) 10 

Hexadecimal digi 
Positional value 

Required number in Hexadecimal number system 

= 1 x 16 2 + 10 x 16 + + 12 x 1 

= 256 + 160 + 12 = 428 

(IAG)i6 = < 428 )io 

Example — _6 (2B.C4)^ g = ( 7 )-^ q 

Hexadecimal digits 
Positional value 

Required number in Hexadecimal system 

= 2 x 16 1 ' + 11 x 16° + 12 x 16 -1 - 14 x 16 

„ 12 . 4 

= 2x16 + 11x1+ j-Q + 256 

= 32 + 11 + 0.75 + 0.015625 

= (43.765652) 1Q 

(2B.C4) l6 = (43.765652) x0 


2 

B 

G 

4 

1 6 1 

16° 

IS" 1 

16- 2 


X 

A 

C 

2 

16 

16 1 

1 6° 
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26.9 Converting from base 10 to a new base 

(Division - Remainder Technique) 

The following four steps are used to convert a 
number from base 10 to a new base; 


Step - 1 Divide the decimal number to be converted 
by the value of the new base. 


Step - 2 Record the remainder from step 1 as the 
right most digit ( least significant 
digit) of the new base number. 

Step - 3 Divide the quotient of the previous 
division by the new base. 


Step - 4 Record the remainder from stop 3 as the 
next digit (to the left) of the new 
base number. 


Repeat steps 3 and 4 recording remainders from 
right to left, until the quotient becomes zero 
m step 3. Mote that the last remainder thus 
obtained will be the most significant digit 
(M.S.D.) of the new base number. 

Example - 1 (25) 10 ( ) 2 

Step 1 and 2 : 254-2 = 12 and Remainder 1 
Step 3 and 4 j 12 4 2 = 6 and remainder 9 

St e P 3 and 4:6 42=3 and remainder 0 

Step 3 and 4 : 3 42=1 and remainder 1 

Step 3 and 4:1 42=0 and remainder 1 

Here first remainder 1 becomes the last signifi¬ 
cant digit (LSD)and the last remainder becomes 
the most significant digit (MSD) 
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Alternatively 


Remainder (Binary) 


2 L 

25 


2 *|_ 

12 

... . 1 

2 |_ 

6 

.... 0 

2 1 . 

3 

.... 0 

2 1 

1 

* * • « ^ 


0 

.... 1 


Hence 4(25) = ( 10011)2 


Example ~ 2 


C952>io = ^ ? ^8 


Example 3 


8 1 9 52 Re mainder (Octal) 


119 


8 I 14 ... 

.. 7 


.. 6 

0 0 • * 

.. 1 

Hence (952) 

10 = ' 

(428) 10 * ( 

? >16 

16 1 428 . 


16 1 26 

12 = 

16 1 1 

10 = 

0 

1 = 


Remainder(H.exa decimal) 


Hence (428) 10 * C1 ac) 16 







COMPUTER ARITHMETIC 


Number systems play an important role in the 
organisation and understanding of computers* 

An important feature of the computer is that the data 
processing in a computer is based on a number system 
different from our decimal system* The operations involved 
in Arithmetic can also be logically calculated in A.L.U. 
of Computers* Arithmetic in Binary system is now be 
discussed as given below* 

27.1 Arithmetic in Binary System 
Bihary Additions 

The following are the rules of binary 
Addition. 


X 

y 

Sum' 

Carry 





0 

0 

0 

0 




X 

Augend 

0 

1 

1 

0 



+ 

y 

Addend 

1 

0 

1 

0 



Sum 


With or without 
carry 

1 

1 

0 

1 






Here 

•x' 

and ‘ y 

' are 

the 

two 

digits that are to be 

added 

. A 

carry 

might 

occur or not 

as shown above. 


Example s -1 (1011} 2 + (1000)^ = ( ? ) 2 

1011 Augend 

1000 Addend 

Carry ©0011 

As in the decimal system, the addition in the 
binary system also starts from the least signi¬ 
ficant bits. If a carry occurs it is taXen to 
the next significant bit as so on. 
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Subtraction in the binary system is done 
as in the decimal system i-e* by borrowing concept. 
Tn decimal system if digit being subtracted is 
greater than the digit from which it is subtracted, 
then one value is borrowed from next digit on the 
Ij.H.S. and tak e n as 10. In case of binary system 
the borrowed digit is 2 only. 

The rules of subtraction are as under. 


x - Minuend 

y - Subtrahend 
Difference 
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Let us consider some examples to subtract a binary 
number from another. 

Example - 1 (11 10 11) 2 - ( 11110 ) 

Borrow 1 1 

0 0 

Minuend 111 Oil 
Subtrahend 011110 
Differ^ncc 11101 

(111011) 2 - (11110) 2 * (11101) 

Example - 2 ( 1.001 ) 5 - ( 0.110 ) 0 = ( ) n 

11 -* Borrow 

1.001 — Minuend 

0*110 — Subtrahend 

0-011 - Difference 

In all above examples we have seen that the 
subtrahend is smaller than the minuend. So the 
subtraction using above procedure was easy. But 
if the subtrahend is larger than minuend the 
procedure lead to incorrect values. If this was the 
case in decimal “system you would reverse the minuend 
and subtrahend and put a negative sign to the 
magnitude . So obtained. But it is not so in binary 
system. Here even the sign bit is represented 
'0* and 

To manipulate negative numbers the 
complementary method is isoled. Both l‘s and 2*s 
complement method can be used. In order to 
understand complementary subtraction, it is 

necessary to know what is meant by the complement 
of a number. For a number which has *n* digits 
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in it/ a complement ms difined as the difference 
between the number and the base raised to the n th 
power minus one. 

Ex ample—1 Find the complement of 37^ . Since the 
number has 2 digits and the value of 
base is 10. 

So (Base) n - 1 = 10 2 - 1 = 99 
N ow 99 — 37 — 62 

Thus the complement of 37 1Q = 62^ Q 


Example-^ Find the complement of (10101) 2 

Since the number has 5 digits and tne 
value of base is 2. 

So (Base) n -l~2^-l = 31 ^q 
A lso (10101) 2 — (2D 10 


Now 3l 10 - 21 1q - 10 10 - 1° 10 2 

> 

Thus the complement of (10l0l) 2 = (01010) 2 


W e can observe from the above example that in case 
of binary numbers , it is necessary to go through to 
the usuIlI process of obtaining complement. 

Instead, when dealing with binary numbers a 


quick way to obtain a number's complement is to 
transform all its 0's to 1' s and a 11 its I's to 


0's. 


For example, the complement of 1011010 is 
0100101. Subtraction by the complement method 
may involve the following three steps. 

Step-1 Find the complement of the number you are 

(Subtrahend). 


subtfa cting 
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step-2 


Stop-3 


Examp 


Step- 


Step- 


Step- 


Examp 


Step- 


Step 


Step 


iiJd this to tnc mjmnbor from which you are 
taking ^ ’ y (ninicnrl) - 

If there is a carry of 1, add it to obtain 
the result. If tnero is no carry recomplemetf- 
the sum and attach a negative sign to obtain 
the result. 


.e—1 Subtract 5 6 0 from 92 1Q using 
complementary method. 

Complement of 5 6^^ 

= a 0 2 - 1 - 56 

= 99 - 56 = (4 3) x 0 

" 92 Complement of 56 

+ 4 3 

Carry [ 1_/ 3 5 

3 . . „ , . /hi the carry 1 

= 36 


l e-2 Subtract (35) from (18 )-j_o us ^- n 9 
complementary m^thcd. 

1 Complement of 35^ ^ =10 - 1 - 35 

= C64) 10 


2 


3 


18 

+ 64 ( Complement of (35 )^q 

82 

There is no carry. So recomplement 
sum and attach a negative sign to 
obtain the result. 


- 82 


17 


Result 


( 99 



Let us rew trie the 1 ?? ^ , , 

ese samples using binary 


xiurnners 


Example-3 Subtract 0111000 ( 56 ) 

2 ^ Djl 10 

from ( 1011100 ) 2 (92) 1Q uslng 
complementary method. 



1011100 

1000111 

0100011 
1 


100100 


(Complement of 0111000 ) 


(Add the carry of 1) 


Result 0100100 9 = 36, 

E x a m ple^ Subtract (100011) 2 35 1Q from (010010) 
18 iq aS;Ltl 0 complementary method. 

010010 

4- 01110 0 ( Complement of 100011) 

101110 


As there is no carry, so we have to complement 
the sum and attach a negative sign to it. Hence 
Result ~ - 010001 2 

( Complement of 101110 2 ) = - 17^ Q 

Binary multiplication 

Binary multiplication is very simple and is 
similar to the decimal multiplication. The rules for 
multiplying the 4 combinations of binary digits is 
given below. 


X 

y 

x X y 

0 

0 

0 

0 

i 

0 

1 

0 

0 - 

1 

l 

1 


x — multiplicand 
y - multiplier 


x 'K y = Produce 
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Let us consider some examples tn understand, the 
application of the above i ilos. 

Example-1 (11001)„ x (101)„ = ( ) 

y S 2 

11001 Multiplicand 

101 Multiplier 

11001 

00000 Partial products 

11001 

1111101 Products 

4 

* ' (11001) 2 x (101) ? » ( 1111101 ) 


Example-2 (ll.l> 2 x (lol) 2 = ( ? ) 

11-1 Multiplicand 

1.1 Multiplier 

1 1 1 

112 1'art ini products 

1 0 1 0 1 Product 

Tlie decimal point is placed before 2 digits 
us in decimal system. 

(H .1) 2 x (1.1) 2 = (101.01) 2 
Binary Divjsion 

The method used f >r division in decimal 
systei is used even in Binary division. These aro 
n«_> hard and fast rules in the form of table as in 
tne Previous cases. Let us consider an example 
to understand in more detail. 


Example-1 (10110) c. ( l3 j = ( ) 


10110 


Dividend 


11 


Divisor 
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28.1 


11 ) 1 0 1 1 o ( in 

-1 1 
l' o I 

li 
l“ 0 0 

11 

— 


Quotlent 


Remainder 


Example-2 Calculate 11001 4 - 101 


Binary 

101 )1 1 0 0 1 ( ioi 
-10 1 

I 0 1 
- 1 0 1 
0 


Decimal 

5 ) 25 ( 5 

25 

0~ 
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Approach to Problem Solving 
Algorithms and Flow Charts 

A computer has no intelligence of its own. 

Its I .Q is Zero, It performs a certain, function 
faithfully at a very fast speed, but can not take 
any decisions of its own. The solution to various 
problems ar e brought out by computers with the 
help of various programs which control 'intelligence' 
conferred on them by the programmer. A list of 
instructions telling the computer 'What to do' 
is called a .program . The program is fed in to the 
computer through mechanical electromagnetic or 
photoelectric means. Some programs control the 



basic operations of the computer and are common 
for all type of uses of a particular computer. 
They therefore are permanently stored in its 
memory (ROM). Other set of instructions which 
guides the computer for execution a specific -job 
have to b e specially written in form of program 
in a specific manner. 35 a oh program is to be 
prepared very carefully in a sequential and 
clear manner- The problem is to be studied 
carefully and analysed, and then a sequence of 
elementary instructions is to be drawn up in such 
a manner that it is obeyed literally and the 
problem will be faithfully solved. Such a set of 
instruction is called an algorithm. 

Algorjthms :~ An algorithm may be formally 
defined as an ord red sequence of well defined 
and effective operations which perform a task or 
computation and terminate ih a finite amount of 
time. Thus in order to qualify as an algorithm, 
a sequ "ice of instructions must posses the 
following characteristics: 

(i) The instructions must be* ordered. This means 
that after execution of any stop the next step cf 
execution is clearly evident- 

(ii) Each and every instruction should be precise 
and un-ambiguous to the person executing the 
instruct!on. 

(iii) The instructions must be effective. This 
means that some formal method must exist for 
carrying out the operation and getting the result. 
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For example find \J 3 accurate to three decimal 
places is an effective operation where as find 
exact value of V 3 or find out if tnere is God 
are not effective. To gain insight in to algorithms. 
Let us consider simple examples. 

Example-1 Write an algorithm to find the area 
of a triangle whose sides are given- 
We know that area of A, 

A = S (s~a) (S-b) (S-c) 

Where S = & + 2 b . .± -. -S . a n d b & c 

are the measure of its three sides„ 

Algorithm: A little study of the problem will 
reveal following steps* 

(1) Get the length of the sides a, b St c 

a 4 - b + c 

(2) Calculate S = 2 

(3) Calculate A - Vs(S-a) (S-b) (S-c) 

(4) Write the value of A 

(5) Stop. 

There are 50 students in a class who 
appeared in their final examination. 
Their mark sheets have been given to you 
Write an algorithm to calculate and 
print the total number of students who 
passed in first division. 

initialise total first division as 1 

or zero depending on whe ^y v ^ s ^® ofnot 
student has obtained Ist/and total 

mark sheets checked as 1- 

5 


Example—2 


Algorithm 

Step-1 
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Step-2 
Step-3 

Step-4 
Step-5 
Step-6 


Step-7 


Step-8 


Take the mark sheet of the next student. 

Check the division column of the mark sheet 
to see if it is 1: if no, go to Step 5. 

Add 1 to tot ■> 1 first division. 

Add 1 to total mark shunts checked. 

Is total mark sheet checked = 50 
if no go to step 2. 

Print fotil first division. 

Stop 


In the above ex tmples the algorithms are 
described using ordinary English. But often 
it is described by the use of diagrams called 
flow charts. Thus a flow chart is a diagramatic 
representation of an algorithm. 


28.2 Why Flow Charts ? 

— Flow chart are drawn up ns a pictorial guide 
by programmers for planning the procedure for 
the solutidn of a problem - 

-It helps a person to understand at a glance 
the sequence of steps necessary to solve a 
given problem. 

- A flow chart indicates the direction of ff° w 
of a process, relevant operations and 
computations, points of decisions and other 
information which is a part of solution. 

— Properly developed and checked, the flow chd 
provides excellent guide for writing th0 


program. 
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- Plow charts also facilitate communication 
among the programmer and the authorities* 

- They also help in debugging the program i.e. 
in finding out the mistakes m the program. 

Plow Chart Symbols s 

For easy visual recognition a standard convention 
is used in drawing flow charts. Some symbols are needed 
to indicate the necessary operations m a flow charts, 
which have b e en standardised by the American National 
Standards Institute (ANSI) . 


Terminal 


The terminals ymbol, as the name implies, is used 
to indicate the beginning (START), ending (STOP) and 
Pauses "(HALT) in the logic flow* It is the first and 
the last symbol in the program logic. In addition, if 
the program logic calls for a pause in the program, 
that also ia indicated with a terminal symbol. 


Terminal Symbol 




1 _ ~3 

(Rectangle with rounded 
sides) 


Input and Output Indicators 

Parallelograms are used to represent input and 
output operations - They are used as in the following 
examples; 


/' 


7 


/ 


INPUT I 


/' 


7 


/ 



PRINT Y 


Process - indicators 

A processing symbol is used in a flow chart to 
represent arithmetic and data movement instructions. 

A rectangle is used to indicate any operation or arithmetic 
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an assignment operation ns shown in the following 

examples: 


X = 2 


(Assignment) 


A - Y -f 2 


(Arithmetic operation) 


Flow lines 

fl n arrow (If' — -> <-> is usod to indicate 

the direction of flow of instruction. Every line in a 
flow chart must have arrow on it. 

ASSIGNMENT: The symbol A*—prefers to assigning B to A 

i.e- A is replaced by E. 


28.3 


Decision Makers : 

The diamond 



used for indicating 


the step of decision making and therefore known 


as decision - box and .is the condition to be 
tested inside it. The further flow path is selected 


by Computer based on the test condition being 
true or false. Thus decision box which is normally 
entered from top exited by (different process paths. 
The decision box must have two exists. 



Two way Branch 
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28.4 Connector s 

A circle O is used to join different 
parts of a flow chart as a connector. The use of 
connectors gives a neat appearance to a flow 
chart. If the flow charts extends over more than 
one page, the different parts are joined with a 
connector. The'fact that two joints are to be 
joined is indicated by enclosing them m circles 
and by writing the same identifying letter or 
digit inside b 0 th the circles. The connectors 
symbol may also be used to eliminate the crossing 
lines between one part of the flow chart to 
another. 


The flow chart-for any algorithm can be 
built from a combination of just the following 
three basic kinds of flow charts: 


(i) Simple Segueftce : _ , 

This consists of set of independent 

i 

instructions which are to be followed one 
after another from beginning t^ end. bet us 

y 

take an example of making of tea. 


i.e. First we have to put the stove on, 
take utensil and put it on the stove. Then 
fill it with a cup of water which is further 
mixed with milk, sugar and tea. Then it is 
boiled filtered and pourpd in various cups. 
The stove is then turned off. 
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28.5 


As another example wo Jraw the flov/ chart of 
algorithm 1 as fallows: 

F1 ovi Chart 


L 


start 


■\ 


fait a,b St c j 

4 


* i -f- 1 ) •f' n 


4" 


h =\/s(: 

5-a) (S-b) (S-c) 

J 

✓ 


Print A 



Simple Sequential Flow Chart 

Simple Logical Selection (Decision Making) 

In sequentially structure^, instructions 
the instructions are executed in the order in 
which they appear from the bygming till the 
end. h second important structure is the one 
that allows branching i. e . taking different paths 
depending on the results of' a test condition 
given by one of the instructions as illustrated 


m the following example# 





Example » Construct a flow chart to read a test 
score and classify as pass or fail, 
if pass mark is ^ 30. 



28.6 Simple repetition (Looping) 

Sometimes we need to perform same operation 
several times. A structure that allows cycling 
through a block _of instructions many times is 
called a loop, In one type of loop, called 
counted loops, the loops execute for a pre¬ 
determined, number of iriPractions. The flow chart 
symbcj for this type of loop is 


4 
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Inside the hexagon the start and stop values of 
the loop control variable ( T ,CV ) arc given and 
also the stop site is mentioned which i s used to 
increment the LCV each time the tody of the loop 
C a set of instructions to bo repeatedly executed) 
is executed once, dhen the loop finishes thefirst 
instruction outside the loop is executed. 

Examplo Drav/ a flow chart to find the sum of 

first hundred natural numbers. 

Here the loop control variable (LCV) 
starts with 1, incremented by i and the repetition 
of execution of body the loop* continues until 

LCV 1 00 . 






2 58: - 


Remarks 


Looping can also be done by using logical 
selection. The following flow chart of the above 
example illustrates the method. 



'I 

1 

l 

j Set SUM = 0 

- , 

i 

1 




28.7 Flow Charting Rules 

While programmers have a good deal of 

freedom in creating flow charts, there are a 
number ofgeneral rules and guide lines reco¬ 
mmended by the American National Standards 
Institute (ANSI) to help standardize the 
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flow charting process. Various Computer manufa¬ 
cturers and data processing departments usually 
pi 0 ve similar f 1 ow charting standards. Some of 
these rules and guidelines are ci& follows. 

(1) First chart the main ime of logic, then 
incorporate detail - 

(2) Maintain a consistent level of detail 
for a given flow chart. 

(3) Do not chart every detail or the flow 
chart will only be n rrmphic representation, 
stop by stop of the program. & render 

who is interested in greater details 
can refer to the program itself. 

(4) Words in the flowchart symbols should be 
common statements and easy to understand. 
It is recommended to use descriptive 
titles written m designer's own language 
rather than in machine oriented language* 

(5) Bo consistent in using names and variables 
in the flow chairt. 

( 6 ) Go from left to write and top to bottom 
m constructing flow charts. 

(7) Keep the flow chart as simple as possible. 
The crossing of flow lines should bo 
avoided as far as practicable. 

(S) If a new flow charting page i s needed, 

it is recommended that the flow chart 

broken at an input or output point. More 

over- properly labeled connectors should bs 
used to link the portions of the flow 
chart on different pages- 



— :zous— 


28.8 Some Common Algonthms 

1. Write an algorithm bo find the solution of 

2 

the equation ax + bx + c = 0, where a ^ 0. 

Solutjons s 1. Obtain the values of a,b & c 

2. Calculate D = - 4a c 

3. If D 0 

then (i) Calculate 

(ii) Calculate 

(iii) Calculate £3 = — 

(iv) W r ite & p as roots 

(v) Stop 

else (i) Write; The equation has no 

real root. 

(ii) stop 

2. Write an algorithm for finding the consistency 
of the following two simultaneous equations. 

a x + b. y + e. =0 

-Li -LX 



i ^ i 

3. Find r— and -— 

°2 2 

a b. 

4. If —— ^ r— then write "The 

3 2 

given system is consistent". 
Stop 


a l C 1 

5. (i) If — * 

a 2 2 

Then write "The given system is 


consi stetrt * 
Stop 
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(ii) else write the given system i s inconsistent 
Stop 

3* VJ r ite an algorithm to find, the percentage loss 
or gain when the cost price and selling price 
of an item is given. 


Solution s 1. Obtain the values of C .P & s.p 

2. Xf S.P. = C.P. then write "No Loss 

No gain'* 

3. (a) Xf S.P. > C.P. then 


(i) Find profit = S.P - c.P 


(ii) Find percentage profit = 

Profit 


P - 


C.P 


x 100 


(ili) Write "Percentage Profit" 
Stop 

(a) else 

Ci) Find toss = C.p - s.P 
(ii) Find % L 0 ss = x 100 

(ill) Print % Loss 

Stop 


4. Write an algorithm to obtain the value of i-N 
when x is known. 


S_plutjon 5 1. Obtain the value of x 

2. If x ~ 7/0 then write |x| = x 

Stop 

else write [x| - - x 


Stop . 



2. Draw a flow chart to pick up largest of any 
three given numbers. 



.9 Some Common. Flow Charts 

1. Draw a flow chart to find the solution of the 
equation ax + b - 0, whete a / 0 



Print ' x' 





Alternative flow chart for 2 - 



Print the 
of number 


larges t 
large 



Remark ; The above algorithm can be generalised t 
find the largest of n given numbers. 

A lgonthm 

1. Get n 

2. Get the numbers .. 

3. Set Large = 





*— s 2 6 4 s 







Draw a flow chart in order to find the real 

2 

roots of the equation ax + bx + c = o 
( a, b, c R , a/0) 

( Start ^ 


Obtain the 
values a,b,c 


Find D = b —lac 


LJo Real roots 


Find —- 


-b+ 

2a 


a dp '> 


Print ^ . & 


stop 


Draw a flow chart to find the sum of first 
natural numbers. 


Start 


Start 


S = 0 


K = 1 \ 

v. / 

step 1 / 


S = S + K 


S = S + K .V*-' 


—J-- - —t—-- 

/l=\ 

Increase K by 

SK < n/^ 




Print 3 



P 3£i 

/^STOp" 
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5, Draw a flow chart to obtain the amount for 10 
consecutive years starting from the time one 
year after, interest becomes applicable, given 
the principal P and rate of interest as 
per year. 







APPENDIX 


I 


List of schools which participated m the 
■ldejij^l£i_catinn gf HA IIP SPOTS. 


1« Govt. Sigh School, 

Unit — 5/Bhubaneswar. 

2. Mahendra high 3 c hool, 
ir thamallik 

3. Govt, high School/ 

Baleswar 

4. Govt. High School(Boys) , 

Titilagarh, 

5. Govt, high S c hool/ 

Unit-VIII,Bhubaneswar* 

6. Govt, High School, 

Mohangiri 

7. B.B.High School,Ohenkanal 

8. Mahatab High School, 

Delang. 

9. Govt. High School(Girls), 
Kesinga. 

10. Gftvt.High School, 

Unit-I, Bhubaneswar. 

11. Bhuban High School, 

Bhuban. 

12. H.H. high School, 
Pattamundai. 

13. G.N.Vidyapitha, 

Sidhaswarpur 

14. Govt.High School ( Girls) 
Athagarh. 

15. Jagannath Gjvt. High School 
Kamarda. 

16. Capital High School(Girls) 
Unit-II, Bhubaneswar. 

17. K.C.High School,Heelgiri 

18. Govt.High School,Tangi• 

IS. Govt.High School(Girls) 
Badambadi, Cuttack 

20. Kendrapara High School 
(Govt.), Kendrapara. 


21. Bhagwati Vidyapitha, 
Sukleswar. 

22. Govt.High Schoo1(Boys) , 
Tarbha. 

23. Govt, High Scnool(GirIs) 
Unit-VI, Bhubaneswar. 

24. Bhargavi High Sch^ul, 
Birnarsinghpur. 

25. National Govt.High School 
Nuapada 

26. Jubaraj High School, 
Talcher. 

27. S.H, High S c hool, Soro 

28. Govt.High 3 c hool(Girls) , 
Tigiria. 

29. Govt* High S c hool(Girls), 
Banpur. 

30. Govt.High S c hool, 
Mendhasal. 

31. Govt.High School, 

Unit-II,Bhubanes’ ar. 

32. S.R.High School, Baliapal 

33. P.M.Vidyapith,Tiglila 

34. B.M.High School, 
Bhawanipatna 

35. Govt.High School, 
j .N t Bidyapitha, 
Chaudakulat. 

36. Govt.High School 
(Girls), Pallisahi. 

37. B.N.Vidyapitha, 

Athagarh, 

38. Girls Hign Sch-ol, 

Narsinghpur. 



39. Daspalli -ligh S c hool, 
D a spalla. 

40. Govt. High S c hool, 
Sahidnagar, Bhubaneswar 

41. S.Q. High School, 
Bhmgharpnr 

42. R.C. High School, 
Khandapur. 

43. Govt. High School(Boys) 
Unit-VIII, Bhubaneswar. 

44. Brajendra High School, 
Nayagarh. 

45. Peoples High School, 
Chanahatta, Khurda 

46. Govt. High S c hool(Girls), 
Banlu. 



Ul.l/uiJUrnuiN _L iJUUUl UJL' A TRAINING PACKAGE 

FOR TEACHING MaTHEMaTICS aT SECONDARY LEV'LL 
HELD FROM 18 . 11.96 TO 22 . 11 , 9 A . 

LIST OF PARTICIPANTS 


1. Shyama Sundar Sagadia, 
Asst.Teacher, 

Erabang High School, 

2. Sridhar Chinara, 
Headmaster, 

N.S.i’olice High School, 
Neon j har ,Dt .Keonj har. 

3. Frafulla Kumar Maharana, 
Asst.Teacher, 

Govt. Boys’ High School, 
Unit-IX, Bhubaneswar, 

D l s t»- Khurda. 

4. Braja Kishore Rout, 
Headmaster, 

Govt. High School,Tomka, 
Dist.— Jajpur 

5. Ramakaata Samal, 
Headmaster i/c 
Derabis High School, 
At/P.O. Derabis 
Dists- Kendrapara 

6. Pramod Kumar Pradhan, 
Asst.Teacher, 

Panchayot High School, 
At/P.O. Gengutxa, 

Dists- Dienkanal 

7. Sisir Kumar Sat apathy, 
Headmaster, 

Agrahat High School, 
ht/P.O. Agrahat, 

Dists- Cuttack 

8. Umakanta Nanda, 

Science Teacher, 

Kalinga Vidyapltha, 
Choudwar 

9. Pradipta Kishor Beura, 
Scienc“ Teacher, 

Govt. High School, 

Bisinahakani, 

P.0. Garudagan, 

Via:- Kotasahi, 

Dists- Cuttack- 754022 


External Resource Persons 

1. Rama Chandra Swain, 

Asst.Teacher (Retd), 

S.B.High S c hool,Cuttack 

2. Dr.Sijoy Kumar Khuntia 
R a nihat High School, 

Cuttack - 753 Ool 

3. Sreekanta Ghose, 

At/p.0. Rairangpur, 

Distf- Mayurbhanj 
Pin -r 757 043 

4. Brundaban Singh, 

Retd. Headmaster, 

New Friends’ Colony, 

Cuttack - 7 3001 

5. Nagendra Kumar Mishra, 

Asst.Teacher, 

P.M.Academy, Cuttack. 

6. Nalini Kanta Mishra, 

Mat lematics Expert, 

Board of Secondary Education, 
Orissa, Cuttack - 1 

7. Madan M 0 han Mohanty 


8* Dr-.S.Padhy, 

Dent, of Mathematics, 

-jtka 1 University, Bhubaneswar. 

g . D 37 *L .N .oshoo, 

Dept, of Statistics, 

Utkal University,Bhubaneswar 


10. Prof .G.D a s, 

Dept, of Mathematics, 

Utkal University,Bhubaneswar 


internal Resource Persona 

1 Dr.D.K.Bhattacharjee, 

Principal,RlE, Bhubaneswar. 


2 . 


Dr .S.Dutta, 

Dean, RIE, Bhubaneswar. 


3. Dr.D.C.Sahoo, 

Reader in Mathematics, 

RIE, Bhubaneswar. 


4 - Seid^'^P^-Co^dinator, 
RIE,Bhubaneswar. 

Dr•A.D.Tewari, 

S*-. Lecturer m Educati - , 
j£E, Bhubaneswar. 


5 . 
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Appendix - iv 


REVIEW AND FINALISATION OE TRAINING PACKAGE FOR 
TEACHING MATHEMATICS AT SECONDARY LEVi.L HELD 
FROM 10.3.97 TO 14.3.97. 


list OF RESOURCE PERSONS 

1. R a ma Chandra Hota, 

Sadashiva Nivas Gopalmal 
P.O. Budharaja,Sambalpur-4 

2. Brandaban Singh, 

Cx-Headmaster, 

Secondary Board High School 
New Friends' Colony, 
Cuttack-1 

3. Rama Chandra Swain, 

Retd. Asst.Teacher, 

Secondary Board High School, 
Cuttack-1 

4. Subhas Chandra Misra, 
Headmaster, 

RiN.Bidyapitha,Knuntuni, 
Cuttack. 

5. Nagendra Kumar Mishra, 
Teacher, 

P 4 M.Academy, Cuttack. 

6. Nalini Kanta Mishra 

Jr.Expert in Teaching Math. 
B.S.E., Orissa,Cuttack* 

7. D r .Bijoy Kumar Kiuntia, 
Tinighana 

Cuttack - 753 004 

8. Sreekanta Ghose, 

At/P.O* Rairangpur, 
Mayurbhanj,Orissa, 


LIST OF EXPERTS 
(iOCT^RHAL/lNTERNAL) 

1. Dr*G.Das, 

Prof.of Mathematics, 

Utkal University, 

Vani Vihar,Bhubaneswar. 

2. S.Padhy, 

Reader, Dept, of Math,, 
Utkal University, 

Vani Vihar,Bhubaneswar. 

3. M.M. Mohanty, 

Deouty Secretary, 

Board of Secondary 
Education, Orissa, 

Cuttack. 

4. Dr.: .S.Tripathi, 

Reader in Mathematics, 
and P r og, Coordinator 
RIE, Bhubaneswar. 

5. D r .A.D.Tewari, 

S r .Lectirer in Education, 
RIE, Bhubaneswar. 

6. Dr.D.C. Sahoo, 

Reader in Mathematics, 
HIE, Bhubaneswar. 
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